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Heterocyclic derivatives 2 6L Feb. 2004 

The present invention relates to novel heterocyclic derivatives, processes for their preparation, and 
their use m medicaments, especiafly tor the treatment of -cMg-gtemictivgTmlmoilBsr-d- 
acute coronary syndrome, acute myocardial infarction and heart failure development. 

The fibrous protein elastin, which comprises an appreciable percentage of all protein content in 
some tissues, such as the arteries, some ligaments, the lungs and the heart, can be hydrolysed or 
otherwise destroyed by a select group of enzymes classified as elastases. Human leukocyte elastase 
(HLE, EC 3.4.21.37), also known as human neutrophil elastase (HNE), is a glycosylated, strongly 
basic serine protease and is found m the azurophiUc granules of human polymorphonuclear 
leukocytes (PMN). HNE is released from activated PMN and has been implicated causally in the 
patiiogenesis of acute and chronic mflammatory diseases. HNE is capable of degrading a wide 
range of matrix proteins including elastin and collagen, and in addition to these actions on 
connective tissue HNE has a broad range of mflammatory actions mcluding upregulation of IL-8 
gene expression, oedema formation, mucus gland hyperplasia and mucus hypersecretion. It also 
acts as a mediator of tissue injury by hydrolysing collagen structures, e.g. m the heart after acute 
myocardial mfarction or during tiie development of heart feilure. thus damaging endotiielial cells, 
promoting extiavasation of neuOrophils adhering to the endotiieUum and influencing the adhesion 
process itself. 

Puhnonaiy diseases where HNE is beUeved to play a role mclude lung fibrosis, pneumonia, acute 
respiratory distress syndrome (ARDS). puknonary emphysema, mcluding smoking-induced 
emphysema, chronic obstructive puhnonary diseases (COPD) and cystic fibrosis. In cardiovascular 
..diseases. HNE is involved inJhe_eiiIiiyaC6d_gesLerjtiQn of^ tissue injray foUowed by 



myocardial dysfunction after acute myocardial infarction and in the remodelling processes 
occurring during the development of heart feilure. HNE has also been causally fanplicated in 
rheumatoid arthritis, atherosclerosis, bram trauma, cancer and related conditions in which 
neutrophil participation is involved. 

Thus, mhibitors of HLE activity can be potentially useful in tiie tireatinent of a number of 
inflammatory diseases, especially of chronic obsti^ctive puhnonary diseases [R.A. StocMey, 
Neutrophils and protease/anHprotease imbalance. Am. J. Respir. Crit. Care 160, S49-S52 (1999)]. 
Inhibitors of HLE activity can also be potentially useful in tiie tireatinent of acute myocardial 
syndrome, unstable angma pectoris, acute myocardial mfarction and coronary artery bypass grafts 
(CABG) [CJ». Tiefenbacher et al.. Inhibition of elastase improves myocardial Junction after 
repetitive ischaemia and myocardial infarction in the rat heart, Eur. J. Physiol. 431, S563-S570 
(1997); Dinerman et aL, Increased neutrophil elastase release in unstable angina pectoris and 
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acute myocardial infarction, J, Am. Coll. Cardiol. 15, 1559-1563 (1990)], of the development of 
heart failure [S.J. Gilbert et al.. Increased eiqfression of promatrix metalloproteinase-9 and 
neutrophil elastase in ca nine dilated cardiomyopathy, Cardiov. Res. 34. S377-S383 (1997)] and of 
atherosclerosis [DoUery et al.. Neutrophil elastase in human atherosclerotic plaque. Circulation 
5 107,2829-2836(2003)]. " 

The synthesis of 5-ethoxycarbonyl-l-phenyl-6-naethyl-4-(3-nitrophenyl)-3,4-dihydropyriinidin- 
2(l/0-<Mie is described m J. Heterocyclic Chem. 38, 1051 (2001). A pharmacological activity of 
this compomid is not mentioned. 

The present invention relates to confounds of the general formula (I) 




. wherein 

-A - represents,aii-aiyl.or-hetemai3d_ring^ ^. . 

R^ and independently from each other represent hydrogen, halogen, nitro, cyano, CrCa- 
alkyl, hydroxy or Cj-Q-alkoxy, wherem Ci-Ce-alkyI and Ci-Cs-aikoxy can be further 
substituted with one to three identical or different radicals selected from the group 
consisting of halogen, hydroxy and CrC4-alkoxy, 

R"* represents trifluoromethylcarbonyl, Ci-Cs-alkylcarbonyl, Ci-Cfi-alkoxycarbonyl, Cz-Q- 
alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-CrC4-alkylainino- 
carbonyl, Cfi-Cio-arylaminocarbonyl, arylcarbonyl, heteroarylcarbonyl, heterocyclyl- 
carbonyl, heteroaryl, heterocyclyl or cyano, wherein Ci-Cg-alkylcarbonyl, Q-Ce-alkoxy- 
carbonyl, mono- and di-Ci-C4-alkylaminocarbonyl can be further substituted with one to 
three identical or different radicals selected from the group consisting of Ca-^^s-^jycloalkyl, 
hydroxy, Ci-C4-alkoxy, Ci-C4-alkoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- 
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and di-CrC4-alkylaimnocarbonyl, CrC4-alkylcarbonylaiiuno, 7/-(C,-C4-alkylcarbonyl)-iV- 
(Ci-C4-aIkyl)animo, cyano. amino, mono- and di-Ci-C4-aIkylaiiiino, heteroaryl, hetero- 
cyclyl and tri-(Ci-C6-alkyl)-sUyl, and wherein heteroarylcarbonyl, heterocyclylcarbonyl, 
heteroaryl and hetrarocyclyl can be further substituted with Ci-C4-alkyl, 

represents CrC4-alkyl, which can be substituted with one to three identical or different 
radicals selected from the group consisting of halogen, hydroxy, Ci-Ce-alkoxy, Ca-Cs- 
alkenoxy, Ci-Cs-alkylthio, amino, mono- and di-Ci-Cfi-alkylamino, arylamino. hydroxy- 
carbonyl. Ci-Cs-alkoxycarbonyl and the radical .0-CrC4-alkyl-0-Ci-C4-alkyl, 



i^nresents amino, 
represents 
- a gfoup of the fcHonula -T-U wherein 

T represents a Ci-Q-alkanediyl or C2-C6-allfienediyl group 

and 

U represents 

• Cff-Cio-aryl or 5- or 6-membered heteroaryl each of which is substituted by one, 
two or three radicals independently selected from the group consisting of halogen, 
Ci-Cfi-allsyl, 5- or 6-membered heteroaryl and a group of the fo rmula -V-W 
wherein V represents a bond or a d-Cs-alkanediyl or Cz-Ce-alkenediyl group both 
of which can be further substituted by Ca-Cg-cycloalkyl, and W represents Ci-Cg- 
alkoxycarbonyl or hydioxycarbonyl, 

• a group of the formula -C(=0)-NR^-S02-R'' wherein R" represents hydrogen or 
Ci-Ce-alkyl, and R" represents Ci-Cg-alkyl which can be substituted by trifluoro- 
methyl, or represents Ce-Cio-aryl which can be substituted by Ci-Q-alkyl, 
halogen, cyano, nitro or trifluoromethyl, 

• a group of the formula -C(=0)-NR°R"* wherem R" represents hydrogen or Ci-Cs- 
allq^l, and R" represents QrCio-aryl which can be substituted by Q-Cs-alkoxy- 
caibonyl or hydroxycarbonyl, . . 
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• a group of the formula -C(=0)-NR''--OR^ wherein and independently from 
each other represent hydrogen or Ci-Ce-alkyl, 

~ ' or " ' — 

• Ce-Cio-arylalkoxy which, in the aryl part, can be substituted by halogen, Ci-Q- 
5 alkyl, Ci-Ce-alkoxycarbonyl or hydroxycarbonyl, 

or 

represents 

- Cs-Cs-cycloalkyl which can be substituted by up to three radicals independently selected 
from the group consisting of Ci-Q-aikyl, hydroxy, oxo, Ci^g-alkoxycarbonyl and 

10 hydroxycarbonyl, 

~ Cz-Ce-alkenyl which can be substituted by Ci-Ce-alkoxycarbonyl or hydroxycarbonyl, 

- Ci-Q-alkylcarbonyl which is substituted by Q-Ce-alkoxycarbonylamino, 

- Ci-Ce-alkoxycarbonyl which is substituted by phenyl-Ci-Ce-alkoxycarbonyl which for its 
part, in the phenyl moiety, can be jfiirther substituted by halogen, Ci-Cg-alkyl, Cj-Ce- 

15 alkoxycarbonyl or hydroxycarbonyl, 

" or 

- a group of the formula -SOa-R^ wherem R^ represents Ci-Q-allqrl which can be sub- 

stituted by inimoromemyl, or"RS represents Cg-Cio-aryl which caiTbelsufettCuted-b^^C^^ 

aUcyl, halogen, cyano, nitro, trifluoromethyl, Ci-Cs-alkoxycarbonyl or hydroxycarbonyl, 

20 R^ represents halogen, nitro, cyano, Ci-Ce-alkyI, hydroxy or Ci-Ce-alkoxy, wherein Ci-Q- 
alkyl and Ci-Ce-alkoxy can be further substituted with one to three identical or different 
radicals selected from the group consisting of halogen, hydroxy and Ci-C4"alkoxy, 

and 

Y\ Y^ Y^ and independently from each other represent CH or N, wherein the ring contains 
25 either 0, 1 or 2 nitrogen atoms. 

The compounds according to this invention can also be present m the form of their salts, hydrates 
and/or solvates. 
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PhysiologicaUy acceptable salts are preferred in the ccaitext of the presrait invention. 

Physiologically acceptable salts according to the invention are non-toxic salts which in general are 
-^eggggibl^biTTeacti-onof-tiig-comp^ an in oi gau lc oi organic base or acld-con 



ventionally used for this purpose. Non-limiting examples of pharmaceutically acceptable-salts of ~ 
conq)ounds (1) include the alkali metal salts, e.g. lithium, potassium and sodium salts, the alkaline 
earth metal salts such as magnesium and calcium salts, the quaternary ammonium salts such as, for 
example, triethyl ammonium salts, acetates, benzene sulphonates, benzoates, dicarbonates, 
disulphates, ditartrates, borates, bromides, carbonates, chlorides, citrates, dihydrochlorides, 
fumarates, gluconates, glutamates, hexyl resorcinates, hydrobromides, hydrochlorides, hydroxy- 
naphthoates. iodides, isothionates, lactates, laurates, malates, maleates. mandelates, mesylates, 
methylbromides, raethylnitrates, methylsulphates. nitrates, oleates, oxalates, pahnitates. panto- 
thenates, phosphates, diphosphates, polygalacturonates, salicylates, stearates. sulphates, 
succinates, tartrates, tosylates, valerates, and other salts used for medicinal purposes. 

Hydrates of the compounds of the invention or their salts are stoichiometric compositions of the 
compounds with water, such as for exanq>le hemi-, mono-, ot dihydrates. 

Solvates of the compounds of the invention or then: salts are stoichiometric compositions of the 
compounds with solvents. 

The present invention includes both the mdividual enantiomers or diastereomers and the 
corresponding racemates or diastereomeric mixtures of the compounds accordmg to the invention 
and their respective salts. In addition, all possible tautomeric forms of the compounds described 
above ace included according to die present mvention. The diastereomeric mixtures can be 
separated into' the individual isomers by clSomatographic processes. The racemates can be 
resolved mto die respective enantiomers either by chromatographic processes on chiral phases or 
by resolution. 

In die context of die present invention, the substituents, if not stated otherwise, in general have die 
following meaning: . 

Aikvl in general represents a straight-chain or branched saturated hydrocarbon radical havuig 1 to 
6, preferably 1 to 4 carbon atoms. Non-limitmg examples mclude methyl, ethyl, n-propyl, iso- 
propyl. n-butyl, isobutyl, sec.-butyl, tert.-butyl. pentyl. isopentyl, hexyl, isohexyl. The same 
applies to radicals such as alkoxy. alkylamino, alkylthio, alkylcarbonyU alkoxycarbonyl, alkoxy- 
carbonylamino and the like. 
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Alkanediyl in general represents a straight-chain or branched divalent alkane radical having 1 to 6, 
preferably 1 to 4 carbon atoms. Non-luniting examples include 1,2-ethylene, 13-propylene, 

propane-l,2-diyl, propane-2,2-diyU 1,4-butylene, butane-^l^-diyl, butane-2,4-diyl, pentane-2,4~ 

diyl, 2-methyl-pentane-2,4-diyL 

5 Alkenediyl in general represents a straight-chain or branched divalent alkene radical havmg 2 to 6, 
preferably 2 to 4 carbon atoms, and up to three double bonds. Non-limiting examples include 
ethene-l,2-diyl, ethene-lj^iiyl, propene-l,l-<iiyl, propene-l,2-diyl, propene-l,3-diyl, propene-3,3- 
diyl, propene-2,3-diyl, but-2-ene-I,4-diyl, 1.3-butadiene-l,4-diyl, pent-2-ene-l,4-diyl, hex-2-ene- 
l,4KiiyL 

10 Alkoxy illustratively and preferably represents methoxy, ethoxy, n-propoxy, isopropoxy, tert-butoxy, 
n-pentoxy and n-hexoxy. 

Arylalkoxy and phenylalkoxy in general represent a straight-chain or branched alkoxy radical which 
is substituted with an aiyl or a phenyl group, respectively. Non-limiting examples include benzyloxy, 
naphthyhnethoxy, 1-phenylethoxy, 2-phenylethoxy, 2-naphthylethoxy, 3-phenylpropoxy, 4-phenyl- 
15 butoxy. The same applies to the radical phenylalkoxycarbonyL 

Alkmoxy illustratively and preferably represents allyloxy, but-2-en-l-oxy, pent-3-en-l-oxy and hex- 
2-en-l-oxy. 

Alkylcarbonyi in general represents a straight-chain or branched hydrocarbon radical having 1 to 6, 
preferably 1 to 4 carbon atoms which has a carbonyl function at the position of attachment Non- 
20 limiting examples include formyl, acetyl, n-propionyl, n-butyryl, isobutyryl, pivaloyl, n-hexanoyl. 

Alkylcarbonylamino in general represents a straight-chain or branched hydrocarbon radical having 
1 to 6, preferably 1 to 4 carbon atoms which has a carbonylamino (-CO-NH-) function at the 
position of attachment and which is bonded to the carbonyl group. Non-lhniting examples include 
formylamino, acetylamino, n-propionylamino, n-butyrylamino, isobutyrylamino, pivaloylamino, n- 
25 hexanoylamino. 

Alkoxycarbonyl illustratively and preferably represents methoxycarbonyl, ethoxycarbonyl, n- 
propoxycarbonyl, isopropoxycarbonyl, tert.-butoxycarbonyl. n~pentoxycarbonyl and n-hexoxy- 
carbonyl. 

Alkenoxycarbonyl illustratively and preferably represents allyloxycarbonyl, but-2-en-l-oxycarbonyl, 
30 pent-3-en-l-oxycarbonyl and hex-2-en-l-oxycarbonyl. 
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Allrylaminn represents an aUcylamino radical having one or two (independently selected) alkyl 
substituents, illustratively and preferably representing methylamino, ethylamino, n-propylamino, 
isopropylamino. tert.-butylamino. n-pentylamino. n-hexylamino. iVjy-dimethylamino. iV.Ar-diethyl- 



amino, iV-ethyl-iV-methylamino, AT-methyl-iV-n-propylaniino, iVjsopropyl-iV-n-proKflamino, iV-tert- 
5 bu^d^methylaminc^ iV-khyl-iV-n-i)entyl^ and A^-n-hexyl-iV-methylamino. 

Alkvlaminocarbonvl represents an alkylaminocarbonyl radical having one or two (independently 
selected) alkyl substituents, iUustratively and preferably representing methylaminocarbonyl, ethyl- 
aminocarbonyl, n-propylaminocarbonyl, isopropylaminocarbonyl, tert.-butylaminocarbonyl, n-pentyl- 
aminocarbonyl, n-hexylaminocarbonyl, iV.iV-dimethylaminocarbonyl, iV.iV-diethylaminocarbonyl, N- 
10 ethyl-iV-mBthylaminocarbonyl. iV-methyl-iV-n-propylaminocarbonyl, AT-isopropyl-iV-n-propylamino- 
carbonyl, iV-tert-butyl-iV-methylaminocarbonyl. iV-ethyl-iV-n-pentylammo-carbonyl and N-n-hsxyl-N- 
methylaminocarbonyl. 

Alkvlsulfonvl m general represents a straight-chain or branched hydrocarbon radical having 1 to 6. 
preferably 1 to 4 carbon atoms which has a sulfonyl function at the position of attachment Non- 
15 limiting examples include metiiylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl. n- 
butylsulfonyl, tert.-butylsulfonyl. 

Cvcloalkvl m general represents a cyclic satoirated hydrocarbon radical having 3 to 8. preferably 3 
to 6 carbon atoms. Non-limiting examples mclude cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
hexyl and cycloheptyl. The same appUes to radicab such as cycloalkylcarbonyL 

20 Aryl in general represents a mono- to tricycUc aromatic carbocycUc radical having 6 to 14, preferably 
6 to 10 carbon atoms, iUustratively and preferably representing phenyl, naphtiiyl and p henantiir enyl. 
The same appUes to radk^s such as arylcarbonyl, arylalkoxy and arylaminocarbonyl. 

Arvlcarbonvl illustiatively and preferably represents benzoyl and naphtiioyl. 

Arvlaminocarbonvl illustratively and preferably represents phenylammocarbonyl and naphtiiyl- 
25 aminocarbonyL 

Wfttftrnarvl pe r se and in hptt»marvlcarbonvl m general represents an aromatic mono- or bicycUc 
radical having 5 to 10 and preferably 5 or 6 ring atoms, and up to 5 and preferably up to 4 hetero- 
atoms selected from tiie group consisting of S, O and N, illustratively and preferably representing 
tiiienyl, furyl, pyrrolyl, tiiiazolyl, oxazolyl, isothiazolyl, isoxazolyl. imidazolyl, oxadiazolyl, 
30 tiiiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl, indazolyl, benzofuranyl, benzotiiienyl, 
benzothiazolyl, quinolinyl, isoquinohnyl. 
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Heteroarylcarbonyl illustratively and preferably represents thienylcarbonyl, fiirylcarbonyl, pyirolyl- 
carbonyl, thiazolylcarbonyl, oxazolylcarbouyl, isothiazolylcarbonyl, isoxazolylcarbonyl, imidazolyl- 

carbonyl, pyridylcarbonyl, pyrimidylcarbonyl, pyridaziny lcarbonyl, indolylcarbonyl, indazolyl^ 

carbonyl^ benzofiiranylcarbonyl, benzothienylcarbonyl, quinolinylcarbonyl, isoquinolinylcarbonyl. 

5 HeterocYclvl per se and in heter ocvclvlcarbonvl in general represents a mono- or polycyclic, 
preferably mono- or bicyclic, non-aromatic heterocyclic radical having 4 to 10 and preferably 5 to 
8 ring atoms, and up to 3 and preferably up to 2 heteroatoms and/or hetero-groups selected from 
die group consisting of N, O, S, SO and SOz- The heterocyclyl radicals can be saturated or partiaUy 
unsaturated. Preference is given to 5- to 8-membered monocyclic saturated heterocyclyl radicals 
10 havfaig up to two heteroatoms selected from the group consisting of O, N and S, such as 
illustratively and preferably tetrahydrofuran-2-yl, pyrrolidin-l-yl, pyrrolidin-2-yl, pyn:oIidin-3-yl, 
pyrrolinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, perhydroazepinyl. 

Heterocyclylcarbonyl illustratively and preferably represents tetrahydrofiu-an-2-carbonyl, pyrroli- 
dine-l-carbonyl. pyrrolidine-2-carbonyl, pyrroUdine-3-carbonyl, pyrrolinecarbonyl, piperidine- 
15 carbonyl, morpholinecarbonyl, perhydroazepinecarbonyl. 

Halogen represents fluorine, chlorine, bromine and iodine. 

When stated, that Y\ Y\ Y\ and re present CH or N, GH shall also stand for a ring carbon 
atom, which is substituted with a substituent or 

A * symbol next to a bond denotes the point of attachment in the molecule. 

20 In an other preferred embodiment, the p resent invention relates to compounds of general formula 
CD, wherein 

A represents an aryl or heteroaryl ring, 

R\ R^ and R^ mdependently from each other represent hydrogen, halogen, nitro, cyano, Cj-Cs- 
alkyi, hydroxy or C-Q-alkoxy, wherein CrCg-alkyl and Ci-Cg-alkoxy can be further 
25 substituted with one to three identical or different radicals selected from the group 

consisting of halogen, hydroxy and Ci-C4-aIkoxy, 

R^ represents Ci-Ce-alkylcarbonyl, Ci-C6-alkoxycarbonyl, Ca-Ce-alkenoxycarbonyl, hydroxy- 
carbonyl, ammocarbonyl, mono- or di-CrC4-alkyIaminocarbonyl, . C6-Cio-arylammo- 
carbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, heteroaryl, heterocyclyl or cyano, 
30 wherein Ci-Cg-alkylcarbonyl, CrCg-alkoxycarbonyl, mono- and di-CrC4'.alkylamino- 

carbonyl can be further substituted with one to three identical or different radicals selected 
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from the group consisting of Cs-Cg-cycIoalkyl, hydroxy, Ci-C4-alkoxy. Ci-C4-alkoxy- 
carbonyl, hydroxycarbonyl, aminocarbonyl, mono- and di-Ci-C4-alkylaniinocarbonyl, Cr 
C4-alkyIcarbonylami no, amino, mono- and di-Ci-Q-alkylamino, heteroaryl. heterocyclyl 
and tri-(Ci-C6-aIkyl)-silyl, 

5 represents Ci-C4-alkyl, which can be substituted with one to three identical or different 

radicals selected from the group consisting of halogen, hydroxy, Ci-Cg-alkoxy, Cz-Ce- 
alkenoxy, d-Cs-alkylthio. amino, mono- and di-C-Ce-alkylamino, arylamino, hydroxy- 
carbonyl, Ci-Cfi-alkoxycarbonyl and the radical -0-Ci-C4-alkyl-0-Ci-C4-alkyl, 

represents 

10 -a group of the formula -T-U wherein 

T represents a Ci-C4-alkanediyl or C2-C4-alkenediyl group 

and 

U represents 

• Ce-Cio-aryl or 5- or 6-niembered heteroaryl each of which is substituted by one, 
15 two or three radicals independently selected from the group consisting of halogen, 

Ci-Ce-alkyl, 5- or 6-membered heteroaryl and a group of the formula -V-W 
wherein V represents a bond, a Cs-Ce-alkenediyl group or a Ci-Ce-alkanediyI group 
the latter of which can be further substituted by Ca-Ca-cycloalkyl, and W 
represents Ci-Ce-alkoxycarbonyl or hydroxycarbonyl, 

20 •a group of the formula ^(=0)-NH-S02-R^ wherein represents d-Q-alkyl 

which can be substituted by trifluoromethyl, or R** represents Q-Cw-aryl which 
can be substituted by Ci-Cfi-alkyI, halogen, cyano, nitro or trifluoromethyl, 

or 

• a group of the formula -C(=0)-NHR^ wherem represents Ce-Cio-aryl which can 
25 be substituted by d-Ce-alkoxycarbonyl or hydroxycarbonyl, 

or 



represents 
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- Ca-Cg-cycloalkyl which can be substituted by up to three radicals independently selected 
from the group consisting of CrCfi-alkyl, hydroxy, oxo, CrCfi-alkoxycarbonyl and 
hydroxycarbonyU 

5 - Cz-Q-alkenyl which can be substituted by Ci-Ce-alkoxycarbonyl or hydroxycaxbonyl, 

represents halogen, nitro, cyano, CrCe-alkyl, hydroxy or CrCe-alkoxy, wherein Cj-Ce- 
alkyl and Ci-Ce-alkoxy can be further substituted with one to three identical or different 
radicals selected from the group consisting of halogen, hydroxy and Ci-C4-alkoxy, 

and 

10 Y^ Y^ Y^ and Y^ independently from each other represent CH or N, wherein the ring contains 

either 0, 1 or 2 nitrogen atoms. 

In another particularly preferred embodunent, the present invention relates to compounds of 
general formula (JQ, wherein 

A represents a phenyl, naphthyl or pyridyl ring, 

15 R\ and R^ independently from each other represent hydrogen, fluoro, chloro, bromo, nitro, 
cyano, methyl, ethyl, trifluoromethyi or trifluoromethoxy, 

R"^ represents Ci-Ce-alkylcarbonyl, Ci-Cs-alkoxycarbonyl, allyloxycarbonyl, hydroxycarbonyl, 

aminocarbonyl, mono-Ci-C4-alkylaminocarbonyl, furylcarbonyl, pyridylcarbonyl or cyano, 

wherein Ci-Ce-alkylcarbonyl, CrCe-alkoxycarbonyl and mono-Ci-C4-arkylaminocarbonyl 
20 can be substituted with one to three identical or different radicals selected from the group 

consisting of Ca-Cfi-cycloalkyl, hydroxy, Ci-C4-alkoxy, Ci-C4-alkoxycarbonyl, hydroxy- 
carbonyl, amino, mono- and di-Ci-C4-alkylaimno, 

R^ represents methyl or ethyl, 

R^ repres^ts 

25 - a group of the formula -T-U wherein 

T represents a Ci-C4-alkanediyl group 



and 
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U represents 

• phenyl, furyl. thienyl, oxazolyl, thiazolyl or pyridyl each of which is substituted by 
one or two radicals independently selected from the group consisting of fluoro, 

chloro. bromo, Ci-C4-alkyl, thienylTpyndyl and a-poupHof the formula -V-W 

wherem V represents a bond or a Ct-C4-alkanediyl or C2-C4-alkBnediyl group, and 
W represents Ci-Q-alkoxycarbonyl or hydroxycarbonyl, 

. a group of the formula -C(=0)-NH-S02-R'' wherein R" represents C,-C4-alkyl 
which can be substituted by trifluoromethyl, or R" represents phenyl which can be 
substituted by Ci-C4-alkyl, fluoro. chloro. bromo, cyano. nitro or trifluoromethyl. 



10 or 



• a group of the formula -C(=0)-NHR'' wherein R** represents phenyl which can be 
substituted by Ci-C4-alkoxycarbonyl or hydroxycarbonyl. 



or 



represents 



15 _ Cs-Cfi-cycloalkyl which can be substituted by up to two radicals independently selected 

from the group consisting of CrC4-alkyl. hydroxy, oxo. Ci-C4-alkoxycarbonyl and 
hydroxycarbonyl. 



or 



- C2-C4-alkenyl which is substituted by Ci-C4-alkoxycarbonyl or hydroxycarbonyl, 
20 R' represents halogen, nitro, cyano, trifluoromethyl, trifluoromethoxy, methyl or ethyl, 
and 

Y*, Y^ Y^, Y* and Y* each represent CH. 

In another very particularly preferred embodiment, the present invention relates to compounds of 
general formula (I), wherein 

25 A represents a phenyl or a pyridyl ring. 



R' and R^ each represent hydrogen, 
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represents fluoro, chloro, bromo, nitro or cyano, 

represents cyano, hydroxycarbonyl, furylcarbonyl, pyridylcarbonyl. Ci-C4-aIkylcarbonyl or 
Ci-C4-alkoxycarbonyl, wherein Ci-Ci=al]^teagbOTyl ^ Ci-C4-alkoxycarbo iiyl c a n be s ub - 
-stituted with a-radica^selected from the group consisting othydroxy, Gi-C4-alkoxy,.Ci-C4-^ 
alkoxycarbonyl, hydroxycarbonyl, mono- and di-Ci-C4-alkylamino, 

represents methyl, 

represents 

a group of the formula -T-U wherein 
T represents a -CHar group 
and 

U represents 

• phenyl, furyl or oxazolyl each of which is substituted by one or two radicals 
independently selected from the group consisting of fluoro, chloro, bromo, Ci-C4- 
alkyl and a group of the formula -V-W wherein V represents a bond, a -CH2- 
group or a -CH=CH- group, and W represrats CrC4-alkoxycarbonyl or hydroxy- 
carbonyl, 

• a group of the formula -C(=K3)-NH-S02-R^ wherein represents Ci-C4-alkyl 
which can be substitute d by trifluoromethyl, or R^ represents phenyl which can be 

substituted by Ci-C4-alkyl, fluoro, chloro, bromo, cyano, nitro or trifluoromethyl, 

20 or 

• a group of the fomiula -C(=0)-NHR^ wherein R^ represents phenyl which can be 
substituted by Ci-C4-alkoxycarbonyl or hydroxycarbonyl, 

or 

R^ represents 

25 - Ca-Ce-cycloalkyl which can be substituted by up to two radicals independently selected 

from the group consisting of Ci-C4-alkyl, hydroxy, 0x0, Ci-C4-alkoxycarbonyl and 
hydroxycarbonyl. 



R^ 
R« 

10 
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or 

- a -CH=CH- group which is substituted by C,-C4-alkoxycarbonyl or hydroxycarbonyl, 

r' represents triflupromethyl or nitrp, . 

and 

5 Y\ Y^ Y^, Y* and Y^ each represent CH. 

In another likewise preferred enJjodiment, the present invention relates to compounds according to 
general formula (I), wherein A is phenyl or pyridyl. 

Jn another Ukewise preferred embodiment, the present invention relates to compounds according to 
general formula (I), wherein R^ is hydrogen. 

10 In another likewise preferred embodiment, the present invention relates to compounds according to 
general formula (D, wherein is cyano, especially wherein A is phenyl or pyridyl and R^ is cyano 
located in para-position relative to the central dihydropyriinidinone ring. 

In another likewise preferred embodimCTt, the present mvention relates to compounds accordmg to 
general formula Q), wherein R' is hydrogen. 

15 In another likewise preferred embodiment, die present invention relates to con5)ounds according to 
general formula (D. wherein R* is Ci-C4-alkoxycarbonyl optionally substituted by hydroxy, 
especiaUy 2-hydroxyethoxycarbonyl. or wherein R* is Ci-C4-alkylcarbonyl, especially acetyl, or 
wherein R'* is hydroxyc arbonyl or cyano. _ 

In another Ukewise preferred embodiment, the present invention relates to compounds according to 
20 general formula (I), wherein R' is methyL 

In another likewise preferred embodiment, die present invention relates to compounds according to 
general formula (I), wherein R' is trifluoromethyl or nitro, especiaUy wherein R' is trifluoromethyl 
located in meta-position relative to the central dihydropyrimidincme ring. 

In another likewise particularly preferred embodiment, the present invention relates to compounds 
25 of general formula (lA) 
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CN 




OA), 



wherein 

Z represents CH or N, and 

R\ R^, and R^ have the meaning indicated above. 

5 In another embodiment, the present invention relates to a process for synthesizmg the compounds 
of general formula (I) or (lA), respectively. 

The compounds of general formula (I) or (lA), respectively/can be synthesized by condensing 
compounds of general formula (II) 




CHO 



10 wherein A, R^ and R^ have the meaning indicated above, 
with compounds of general formula (IQ) 




(in). 



wherein R"* and R^ have the meaning indicated above, 
and compounds of general fommla (IV) 
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HN-^O 



5 



wherein R^, R', and to have the meaning indicated above, 

m the presence of an acid either in a three-component / one-step reaction or sequentiaUy to give 
compounds of general formula (IB) 




(IBX 



wherein A, to R^ R^ and Y' to have the meaning indicated above, 

-foUowed -by-reaction of the compounds-of-generaLformula-.(lB) -with.corapounds of general 



formula (V) 

R^-X (V), 

10 wherein 

R^ has the meaning indicated above, and 

X represents a leaving group, such as halogen, tosylate, mesylate or sulfate, 
in the presence of a base. 
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The compounds of general formula (IB), wherein R'* represents cyano and represents amino, can 
alternatively be prepared by condensing compounds of general formula CH) with coitpounds of 
general formula (IV) and the compound of formula (VI) 



10 



NC-CHz-CN (VI) - ■■ - 

in the foesence of an acid either in a three-conq)onMit / raie-step reaction or sequentially. 

Suitable solvents for the process (H) + (in)/(Vl) + (IV) -> (IB) are generally customary organic 
solvents which do not change under the reaction conditions. These include ethers such as diethyl 
ether, diisopropyl ether, methyl t-butyl ether, 1,2-dimethoxyethane, dioxan or tetrahydrofijian, 
ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethylformanude, or alcohols such as 
methanol, ethanol, n-propanol, isopropanol, n-butanol or t-butanol, or hydrocarbons such as 
pentane, hexane, cyclohexane, benzene, toluene or xylene, or halogeno-hydwjcarbons such as di- 
chloromethane, dichloroethane, trichloromethane or chlorobenzene. It is also possible to use 
mixtures of the above-mentioned solvents. Preferred for the process is tetrahydrofviran or dioxan. 

Suitable acids for the process (II) + (IID/(VD + (IV) -> (IB) are generaUy inorganic or organic 
acids or acid aiihydrides. These preferably include carboxylic acids, such as, for example, acetic 
acid or trifluoroacetic acid, sulfonic acids, such as, for example, methanesulfonic acid or p- 
toluenesulfonic acid, hydrochloric acid or phosphoric or phosphonic acids or anhydrides, such as 
polyphosphoric acid or propanephosphonic acid anhydride. Preference is given to polyphosphoric 
acid ethyl ester. The acid is employed in an amount from 0.25 mol to 100 mol, relative to 1 mol of 
the conoqpound of the general formula (ET). 



The process is in general carried but in a temperature range from +20*=t:TF+B0"Crpre]^bly 
from +60''C to +100''G 

The process is generally carried out at normal pressure. However, it is also possible to cany it out 
at elevated pressure or at reduced pressure (for example in a range from 0.5 to 5 bar). 

Suitable solvents for the process (IB) + (V) -> (I) are generally customary organic solvents which 
do not change under the reaction conditions. These include ethers such as diethyl ether, diiso- 
propyl ether, 1,2-dimethoxyethane, dioxan or tetrahydrofuran, ethyl acetate, acetone, acetonitrile, 
dimethylsulfoxide, dimethylformamide, or hydrocarbons such as pentane, hexane, cyclohexane, 
benzene, toluene or xylene, or halogeno-hydrocarbons such as dichloromethane, dichloroethane, 
trichloromethane or chlorobenzene.. It is also possible to use mixtures of the above-mentioned 
solvents. Preferred for the process is tetrahydrofuran or dimethylformamide. 
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Suitable bases for the process (IB) + (V) -> (D are generaUy inorganic or organic bases. These 
preferably include alkaB caibonates such as sodium or potassium carbonate or hydrogencarbonate, 
cycKc amines such as. for example, jy-methyhnoipholine. iV-methylpiperidine, pyridine or 4-iV;iV- 
dimethylammopyridine, or (Ci-C4>-trialkylamines such as, for example, triethylamme or diiso- 
5 propylethyianrine, or alkaU hydrides such as sodium or potassium hydride. Preference is given to 
potassium carbonate or sodium hydride. The base is employed in an amount fix>m 0.1 mol to 
10 mol. preferably from 1 mol to 3 mol, relative to 1 mol of the compound of general formula (IV). 

The process is in general carried out in a temperature range from 0°C to H-ISCC. preferably from 
H-ZCC to -fSCC, especially at roomtenq)erature. 

10 The process is generally earned out at normal pressure. However, it is also possible to carry it out 
at elevated pressure or at reduced pressure (for example m a range from 0.5 to 5 bar). 

The compounds of the general formulas (O), (HI), (IV). (V) and (VI) are known per se, or they can 
be prepared by customary methods. 

The compounds of the present invention can also be prepared, if appropriate, by functional group 
15 transformations of individual substituents, especially those listed under R"* and R^ of the com- 
pounds of general formula (I) obtained by the process mentioned above. These transformations are 
carried out using standard synthetic methods, e.g. by esterification, ester cleavage / hydrolysis, 
amide formation, catalytic hydrogenation, alkylation and/or aryl coupling reactions. 

The above-mentioned process can be iUusteated by the following scheme: 
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Scheme 




The compounds accordmg to the invention exhibit an unforeseeable, useful pharmacological and 
pharmacokinetic activity spectrum. They are therefore suitable for use as medicaments for the 
5 treatment and/or prophylaxis of disorders in himiians and animals. 

Surprisingly, the compounds of the present mvention show human neutrophil elastase (HNE) 
inhibitory activity and are therefore suitable for the preparation of medicaments for the treatment 
of diseases associated with HNE activity. They may thus provide an effective treatment of acute 
and chronic inflammatory processes, such as rheumatoid arthritis, adierosclerosis, and especially 

10 of acute and chronic pulmonary diseases, such as lung fibrosis, cystic fibrosis, pneumonia, acute 
respiratory distress syndrome (ARDS), in particular pulmonary enq)hysema, includmg smoking- 
induced emphysema, and chronic obstructive pulmonary diseases (COPD), chronic bronchitis and 
bronchiectasis. The compounds of the present invention may further provide an effective treatment 
for cardiovascular ischaemic diseases such as acute coronary syndrome, acute myocardial 

15 infarction, unstable and stable angina pectoris, coronary artery bypass grafts (CABG) and heart 
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failure development, for atherosclerosis, mitral valvular disease, atrial septal defects, percutaneous 
transluminal cotonaiy angioplasty (PTCA), inflammation after open heart surgery and for 
puhnonary hypertension. They may also prove useful for an effective treatment of rheumatoid 
arthritis, acute inflammatory arthritis, cancer, acute pancreatitis, ulcerative colitis, periodontal 

~5' disease. Chuiy-Strauss syndrome,llcuteanid chironiclitopic dennatitis, psoriasis, systemic lupus 
erythematosus, buUous pemphigus, sepsis, alcoholic hepatitis, Uver fibrosis, Behcet's disease, 
allergic fungal sinusitis. aUergic sinusitis, Crohn's disease, Kawasaki disease, glomerulonephritis, 
acute pyelonephritis, colorectal diseases, chronic suppurative otitis media, chronic venous leg 
ulcers, inflammatory bowel disease, bacterial and viral tofections. hrahi trauma, stroke and other 

10 conditions in which neutrophil participation is involved. 

The present invention further provides medicaments containing at least one compound according 
to the invention, preferably together with one or more pharmacologicaUy safe excipient or carrier 
substances, and also their use for die above-mentioned purposes. 

The active component can act systemicaUy and/or locally. For tins purpose, it can be appUed in a 
15 suitable manner, for example orally, parenterally, puhnonally. nasally, sublingually. lingually, 
buccally, rectally, transdermally, conjunctivally. otically or as an implant 

For tiiese application routes, die active component can be administered in suitable appUcation 
forms. 

Useful oral appUcation forms include application forms which release the active component 
20 rapidly and/or in modified form, such as for example tablets (non-coated and coated tablets, for 
example with an enteric coating), capsules, sugar-coated tablets, granules, pellets, powders. 



emulsions, suspensions, solutions and aerosols. 

Parenteral appUcation can be carried out witii avoidance of an absorption step (mtravenously. 
intraarterially, intracardiaUy. intraspinaUy or intralumbarly) or witii inclusion of an absorption 
25 (intramuscularly, subcutaneously, intracutaneously, percutaneously or intraperitoneally). Useful 
parenteral application forms mclude injection and infusion preparations in tiie form of solutions, 
suspensions, emulsions, lyophiUsates and sterile powders. 

Forms suitable for other appUcation routes include for example mhalatory pharmaceutical forms 
(including powder inhalers, nebulizers), nasal drops/solutions, sprays; tablets or capsules to be 
30 administered lingually. subUnguaUy or buccaUy. suppositories, ear and eye preparations, vaginal 
capsules, aqueous suspensions (lotions, shake mixtures). Upophilic suspensions, ointinents, 
creams, milk, pastes, dusting powders or implants. 
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The active components can be converted into the recited application foriiis in a manner known per 
se^ This is carried out using inert non-toxic, pharmaceutically suitable excipients. These include 
inter alia carriers (for example microcrystalline ce llulose), solvents (for example liquid poly- 
-ethylene glycols), emulsifiers (for example sodium dodecyl sulphate), dispersing agents (for 
5 example polyvinylpyrrolidone)V synthetic and natural biopolymers (for~^ample albumin), 
stabilizers (for example antioxidants such as ascorbic acid), colorants (for example inorganic 
pigments such as iron oxides) or taste and/or odor corrigents. 

For human use, in the case of oral administration, it is lecommendable to administer doses of from 
0.001 to 50mg/kg, preferably of 0.01 mg/kg to 20 mg/kg. In the case of parenteral administration, 
10 such as, for exanrqple. intravenously or via mucous membranes nasally, buccally or inhalationally, it is 
recommendable to use doses of 0.001 mg/kg to 0.5 mg^g. 

In spite of this, it can be necessary in certain circumstances to depart firom the amounts mentioned, 
namely as a function of body weight, application route, individual behaviour towards the active 
component, manner of preparation and time or interval at which application takes place. It can for 
15 instance be sufiBcient in some cases to use less than the aforementioned miniTnuTn amount, while m 
other cases the upper limit mentioned will have to be exceeded, hi the case of the application of 
larger amounts, it can be advisable to divide them into a plurality of individual doses spread 
through the day. 

The percentages in the tests and examples which follows are, unless otherwise stated, by weight; 
20 parts are by weight Solvent ratios, dilution ratios and concentrations reported for liquid/liquid 
solutions are each based on the volume. 
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A. Evalnation of phvsiolQ ffigal activity 

The potential of the compounds of the invention to inhibit neutrophil elastase activity may be 



. demtonstrated, for exanq>le, using the following assays: 
I. In vitro enzvme assavs of human nentm pliil elastase (HNE) 
5 Assay contents 

assay buffer: 0.1 M HEPES-NaOH buffer pH 7.4, 0.5 M NaCl, 0.1% (w/v) bovine serum albumm; 

suitable concentration (see below) of HNE (18 U/mg lyophil.. #20927.01, SERVA Electrophoresis 
GmbH, Heidelberg, Germany) in assay buffer; 

suitable concentration (see below) of substrate in assay buffer; 

10 suitable concentration of test compounds diluted with assay buffer from a 10 mM stoclc solution in 
DMSO, 

Example I-A 

In vitro inbibition of HNE using a fluorogenic peptide substrate (continuous read-out signal, 
384 MTP assay format): 

15 hi this protocol, the elastase substrate MeOSuc-Ala-Ala-Pro-Val-AMC (#324740, CalWochem- 
Novabiochem Corporation, Merck KGaA, Darmstadt, Germany) is used. The test solution is 
prepared by mixing 10 p-l of test compound dilution, 20 {tl of HNE enzyme dOution (final 
c oncentration 8 - O.^lTOl. routinely 2.1 /iU/rffl)"and-201Zrof substrate diliSimTfinal con- 
centration 1 mM - 1 ftM. routmely 20 ^tM), respectively. The solution is incubated for 0 - 2 hrs at 
20 37°C (routmely one hour). The fluorescence of the Uberated AMC due to the enzymatic reaction is 
measured at 37°C (TECAN spectra fluor plus plate reader). The rate of hicrease of the 
fluorescence (ex. 395 nm, em. 460 nm) is proportional to elastase activity. IC50 values are 
determined by RFU-versus-[I] plots. K„ and K^^., values are determined by Lmeweaver-Burk 
plots and converted to Ki values by Dixon plots. 

25 The preparation examples (and also some intermediates) have IC50 values within the range of 5 nM - 
5 in this assay. Represraitative data are givoi in Table 1: 
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Tablel 
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Example I-B 

In vitro inhibition of HNE using a fluorogenic, unsoiuble elastin substrate (discontinuous 
5 read-out signal, 96 MTP assay format): 

In this protocol the elastase substrate elastin-fluorescein (#100620, ICN Biomedicals GmbH, 
Eschwege, Germany) is used. The test solution is prepared by mixing 3 {il of test compound 
dilution, 77 /il of HNE enzyme dilution (final concentration 0.22 U/ml - 2.2 mU/ml, routinely 21.7 
fiU/mT) and 80 ill substrate suspension (final concentration 2 mg/ml). The suspension is incubated 

10 for 0 - 16 hrs at 37^C (routinely four hours) under slightly shaking conditions. To stop the 
enzymatic reaction, 160 fil of 0.1 M acetic acid are added to the test solution (final concentration 
50 mM). The polymeric eiastin-fluorescein is pulled down by centrifugation (Eppendorf 5804 
centrifuge, 3.000 rpnci, 10 min). The supematant is transferred into a new MTP and the 
fluorescence of the liberated peptide fluorescem due to the enzymatic reaction is measured (BMG 

15 Huostar plate reader). The rate of fluorescence (ex. 490 nm, em. 520 nm) is proportional to 
elastase activity. IC50 values are determined by RFU-versus-|T| plots. 
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n. In vitro human neutrophil assays 
Example EE- A 



In vitro PMN elastol yds assay: 

This assay is used to determme the elastolytic potential of human polymorphonuclear cells 
5 (PMNs) and assess the proportion of degradation due to neutrophil elastase [of. Z.W. She et al.. 
Am. J. Respir. Cell Md. Biol 2, 386-392 (1993)]. 

Tritiated elastin, in suspension, is coated on to a 96 well plate at 10 fig per well. Test and reference 
[ZD-0892 a Med. Chem. 40. 1876-1885, 3173-3181 (1997). WO 95/21855) and al protease 
inhibitor (alPI)] com^jounds are added to the weUs at die appropriate concentrations. Human 

10 PMNs are separated from peripheral venous blood of healthy donors and resuspended in culture 
media. The neutrophils are added to the coated wells at concentrations ranging between 1 x 10<* to 
1 X 10* cells per well. Porcine pancreatic elastase (1.3 ^M) is used as a positive control for the 
assay, and alPI (1.2 /tM) is used as the positive inhibitor of neutrophil elastase. The cellular 
control is PMNs without confound at each appropriate cell density. The cells plus compounds are 

15 incubated m a humidified incubator at 37»C for 4 hours. The plates are centrifuged to allow the 
harvest of cell supernatant only. The supernatant is transferred in 75 fil volumes to corresponding 
wells of a 96 weU Lumaplate™ (soUd scmtUlant containing plates). The plates are dried untU no 
liquid is visible in the weUs and read in a beta counter for 3 minutes per well. 

Elastolysis of the ^H-elastin results m an increase in counts hi tiie siqpematant. An mhibition of this 
20 elastolysis shows a decrease, from the cellular control, of tritium in the supernatant alPI gave 
83.46 ± 3:97% "(S^an ± s.e.m.) minm^iCLTim'in = 3 different dohosrsaTSTb x 10* ceus per 
well). IC50 values were obtained for the reference compound ZD-0892 of 45.50 ± 7.75 nM (mean ± 
s.e.m.) (n = 2 different donors at 3.6 x 10* cells per weU). 

Given that ZD-0892 is a selective inhibitor of PMN elastase along with the data from otlPI 
25 inhibition, these results indicate that the majority of elastin degradation by PMNs is due to the 
release of neutrophU elastase, and not to another elastolytic enzyme such as matrix metaUo- 
proteases (MMPs). The compounds of this invention are evaluated for their inhibitory activity in 
this HNE-dependent model of neutrophil elastolysis. 
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Exampic II-B 

In vitro inhibition of membrane bound elastase: 

inhibition of ela stase bound to neutrophil membranes is performed using a ~ 

human neutrophil assay. Neutrophils are stimulated with LPS at 3TC for 35 rain and then spun at 
5 1600 rpm. Subsequently, the membrane bound elastase is fixed to the neutrophils with 3% 
paraformaldehyde and 0.25% glutaraldehyde for 3 min at 4^C The neutrophils are then spun, and 
vehicle and the conq)ound under evaluation are added, followed by addition of the substrate 
MeOSuc-Ala-Ala-Pro-Val-AMC (#324740, Calbiochem-Novabiochem Corporation. Merck KGaA, 
Darmstadt, Germany) at 200 hM, Following a 25 min incubation at 37**C, the reaction is 
10 terminated with PMSF (phenylmethanesulfonyl fluoride), and the fluorescence is read at ex: 400 
nm and em: 505 nm. IC50 values are detemuned by interpolation from plots of relative fluorescence 
vs. inhibitor concentration. 

ni. In vivo models 

Example ni-A 

15 In vivo model of acute lung liyury in the rat: 

Instillation of human neutrophil elastase (HNE) into rat lung causes acute lung damage. The extent 
of this injury can be assessed by measuring lung haemorrhage. 

Rats are anaesthetised with Hypnorm/Hypnovel/water and instiUed with HNE or saline delivered 
by microsprayer into the lungs. Test concpounds are administered by intravenous injection, by oral 

"20 pvage or Uy uihalation at sef times prior to ttie adfioufflseraitiM^fHNE. Sixty mmuW after~the ^ 

administration of elastase animals are killed by an anaesthetic overdose (sodium pentobarbitone) 
and the lungs lavaged with 2 ml heparinised phosphate buffered saline (PBS). Bronchoalveolar 
lavage (BAL) volume is recorded and the sanq)les kept on ice. Each B AL san^le is centrifuged at 
900 r.p.m. for 10 minutes at 4-10°Q The supernatant is discarded and die ceU pellet resuspended in 

25 PBS and the sample spun down again. The supernatant is again discarded and the cell pellet 
resuspended in 1 ml 0.1% cetyltrimethyl-ammonium bromide (CTAB) / PBS to lyse the cells. 
Samples are frozen until blood content is assayed. Prior to the haemorrhage assay the sainples are 
defrosted and mixed. 100 pi of each sanople are placed into a separate well of a 96 well flat- 
bottomed plate- All samples are tested m duplicate. 100 /il 0.1% CTAB/PBS is included as a 

30 blank. The absorbance of the well contents is measured at 415 nm using a spectrophotometer. A 
standard curve is constructed by measuring the OD at 415 nm of different concentrations of blood 
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in 0.1% CTAB/PBS. Blood content values are calculated by comparison to the standard curve 
(included in each plate) and nonnaUsed for the volume of BAL fluid retrieved. 

TiirT:on?!?5umls-Qf-tMs-r«ventiar^^ 

- inhibitory activity m this model of HNE-induced-haemorrhage-m the rat 

5 Kxamnle III-B 

In vivo model of acute myocardial infarction in the rat: 

Elastase inhibitors are tested in a rat thread infarct model. Male Wistar rats (weighing >300 g) 
receive 10 mg/kg aspirin 30 min prior to surgery. They are anaesthetized by isofluran and 
ventilated (120-130 strokes/min, 200-250 /il stroke volume; MiniVent Type 845. Hugo Sachs 
10 Elektronik. Germany) during the whole surgery. FoUowmg a left thoracotomy at the fourth inter- 
costal space, the pericardium is opened and the heart briefly exteriorized. A thread is turned 
around the left coronary artery (LAD) without occluding the artery. The thread is passed under the 
skin to.the neck of the animal. The thorax is closed and the animal is allowed to recover for 4 days. 
At the fifth day. rats are anaesthetized with ether for 3 min, and the thread is tied and the LAD 
15 occluded under ECG control. Test compounds axe administered before or after LAD occlusion per 
OS, intraperitoneally or intravenously (bolus or permanent infiision). After 1 hr occlusion, the 
thread is reopened to allow reperfiision. Hearts are excised, and infarct sizes are determined 48 
hours later by staining of the re-occluded hearts with Evans blue, followed by TTC 
(triphenyltetrazolium chloride) staining of 2 mm heart sections. Normoxic (not occluded tissue) 
20 areas stain blue, ischemic (occluded but survivmg tissue) areas stain red and necrotic (occluded 
dead tissue) areas remain white. Each tissue section is scanned and infarct sizes are determined by 



computer planimetry. 
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B. Examples 
Abbreviatioiis; 





aC[u60LlS 


c 


wUJUlCCilLI aLllJll 


cone. 


WUIIUCII U. <tLCU 




A^, A/^imethylfonnaiiiide 




dimethylsulfbxide 


1 .V.I. 


electron impact ionisation (for MS) 


ESI 


electro-spray ionisation (for MS) 


1.1 


hour(s) 


HPT r* 


high pressure liquid chromatography 




liquid chromatography coupled with mass spectroscopy 


min 


minute(s) 


Mp. 


melting point 


MS 


mass spectroscopy 


NMR 


nuclear magnetic resonance spectroscopy 


ofth. 


of theoretical (yield) 


RP 


reverse phase (for HPLC) 


Rt 


retention time (for HPLC) 


THF 


tetrahydrofuran 



General methods: 

All reactions are carried out under an argon atmosphere unless otherwise noted. Solvents arc used 
as purchased from Aldrich without further purification. 'Silica gel' or 'Silica' refers to SiUca gel 
60 (0.040 mm-0.063 mm) from Merck KGaA company. Melting points are obtained with a Biichi 
512 or similar melting point device and are uncorrected. 



Compounds purified by preparative HPLC are purified over a RP18 column with acetonitrile and 
10 water as the eluent, using a 1 :9 to 9: 1 gradient. 



ttTTf! 04 1 037 

T.C..MS / HPLC methods; 



-27- 



HPLC method 1 



Instrument: HP 1100 with DAD detection; column: Kromasil RP-18, 60 mm x 2 mm, 3.5 /tm; 
eluent A: 5 ml HCIO4A water, eluent B: acetonitrile; gradient: 0 min 2% B 0.5 min 2% B -» 4.5 
5 min 90% B 9 min 90% B; flow: 0.75 ml/min; oven: SO^C; UV detection: 210 nm. 

HPLC method 2 

Instrument: HP 1100 with DAD detection; column: Kromasil RP-18, 60 mm x 2 mm. 3.5 fim, 
eluent A: 5 ml HCIO4/I water, eluent B: acetonitrile; gradient: 0 min 2% B -> 0.5 min 2% B ^ 4.5 
min 90% B 6.5 min 90% B; flow: 0.75 ml/min; oven: 30°C; UV detection: 210 nm. 

10 T -r-MS method 3 

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column: Phenomenex 
Synergi 2/i Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid, 
eluent B: 1 1 acetonitrile + 0.5 ml 50% formic acid; gradient: 0.0 min 90% A 2.5 min 30% A -» 
3.0 min 5% A 4.5 min 5% A; flow: 0.0 min 1 nd/nnn -» 2.5 min/3.0 min/4.5 min 2 milAnm; 
15 oveaa: 50'*C; UV detection: 208-400 nm. 

HPLC method 4 

Instrument: HP 1100 with DAD detection; colnnm: Kromasil RP-18, 60 mm x 2 mm, 3.5 ^tm; 
eluent A: 5 ml HCIO4A water, eluent B: acetonitrile; gradient: 0 min 2% B 0.5 min 2% B -> 4.5 
- n2ir90%"B^6:5mi5W%"B; flowro:75 ml/min; tempefatiireT 30°C; uv oeiecaon: 210 nrn: 

20 TjC-MS method 5 

Instrument MS: Nficromass ZQ; Instrument HPLC: HP 1100 Series; UV DAD; column: Pheno- 
menex Synergi 2/1 Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 water + 0.5 ml 50% formic 
acid, eluent B: 1 1 acetonitrile -i- 0.5 ml 50% formic acid; gradient: 0.0 min 90% A -> 2.5 min 30% 
A -> 3.0 mm 5% A 4.5 min' 5% A; flow: 0.0 min 1 ml/min ^ 2,5 min/3.0 min/4.5 min 2 
25 ml/min; oven: 50''C; UV detection: 210 nm. 

LC-MS method 6 

Instrument MS: Micromass ZQ; Instrument HPLC: Waters AUiance 2795; column: Phenomenex 
Synergi 2/i Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid. 
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eluent B: 1 1 acetonitrile + 0.5 ml 50% foimic acid; gradient: 0.0 min 90% A -> 2.5 min 30% A 
3.0 min 5% A -> 4.5 min 5% A; flow: 0.0 min 1 nil/min -» 2.5 min/3.0 min/4.5 min 2 ml/min; 
oven: 50''C; UV detectio n: 210 nm 

LC-MS method 7 . . "" 

5 Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; column: Phoiomenex 
Synergi 2n Hydro-RP Mercury 20 nam x 4 mm; eluent A: 1 1 water + 0.5 ml 50% formic acid, 
eluent B: 1 1 acetonitrile + 0.5 ml 50% formic acid; gradient: 0.0 min 90% A 2.5 min 30% A -» 
3.0 min 5% A -> 4.5 min 5% A; flow: 0.0 min 1 ml/min -> 2.5 miii/3.0 min/4.5 min 2 ml/min; 
oven: 50°C; UV detection: 210 nm. 

0 

Starting Materials and Intermediates; 
Example lA 

5-Methyl-2-pyridinecarbonitrile 



CN 




CH3 

15 36 g (209 mmol) 2-feromo-5-methylpyridine and 37.5 g (418 mmol) coffer cy^He are lefluxed 
for two hours in 500 nd dimethylformamide. After cooling down to 50°C, 10% aqueous ammnnig 
solution (500 ml) is added with stirring. The product is extracted with dichloromethane, the 
organic phase is dried over magnesium suKate, and the solvent is removed in vacuo. The product is 
purified by column chromatography (silica, eluent: cyclohexane/ethyl acetate 9:1). 

20 Yield: 18 g (73% of th.) 

•H-NMR (300 MHz, CDCI3): 5 = 2.4 (s, 3H), 7.6 (m, 2H), 8.6 (s, IH) ppm. 

Example 2A 



5-(Hydroxymethyl)-2-pyTidinecarbonitrile 
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The compound of Example lA (13 g. 110 mmol) is dissolved in 400 ml tetrachloromethane. and 
29.4 g (165 mmol) AMjromosuccinimide and 0.4 g (1.6 mmol) dibenzoylperoxide are added. The 
reaction mixture is refluxed for three hours, cooled down to room temperature and filtered. The 
solution is washed with aqueous sodium thiosulfate, dried over magnesium sulfate, and the solvent 
is removed in vacuo. The residue is dissolved in 200 ml dioxane and 200 ml water, calcium 
carbonate (44 g, 440 mmol) is added, and the mixture is stirred at reflux for 2 hours. After cooling 
down to room temperature, the mixture is filtered, and dichloromethane is added. After phase 
separation, the organic phase is dried over magnesium sulfate, and the solvent is removed in vacuo. 
10 The product is purified by chromatography (silica, eluent: cyclohexane/ethyl acetate 2: 1). 

Yield: 5.2 g (35% of th.) 

»H-NMR (300 MHz. DMSO-d^): 5 = 4.7 (d, 2H), 5.6 (t. IH), 8.0 (m. 2H), 8.7 (s. IH) ppm. 



15 



20 



Example 3 A 

5-Formyl-2-pyridinecarbonitrile 




1.04 g (8.2 mmol) oxalylchloride are dissolved in 8 ml dichloromethane. At -78''C, 1.28 g (16.4 
mmol) dimethylsulfoxide are added dropwise. The solution is stirred at -78°C for 20 minutes, then 
1 g (7.46 mmol) of the compound of Example 2A, dissolved in 7 ml dichloromediane, is added, 
and stirring at -78»C is continued for another 2 hours. 3.4 g (33.6 mmol) triethylamine are then 
added dropwise, and after warming up to room temperature, the mixture is purified by column 
chromatography (siUca. eluent: cyclohexane to cyclohexane/ethyl acetate 2:1). 



Yield: 0.76 g (77% of th.) 
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Mp.: 80-82'>C 

HPLC (method 4): R, = 2.13 min 
MS ( ESIpos): m /z = 133 Qd+H)* 

'H-NMR (400 MHz, DMSO-ds): 6 = 10.18 (s. IH). 9.21 (m, IH), 8.49 (m, IH). 8.27 (m, IH) 
5 Egampie 4 A 

Ethyl 4-(4K:yanophenyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,23,4-tetrahydrcH^^ 
pyrimidinecarboxylate 



7.0 g (34.29 mmol) iV-[3-(trifluoromethyl)phenyl]urea, 8.99 g (68.58 nimol) 4-cyanobenzaldehyde, 

-i2 8.92 g (68. 58 mmol) et hyl 3-oxobutanoate a nd 20 g polyphosphoric acid ethyl ester are suspended 

m 250 ml of tetrahydrofuran. The mixture is stured at reflux for 18 hours. After cooling down to 
room temperature, the solvent is removed in vacuo and the residue is purified by column 
chromatography on silica with cyclohexane/ethyl acetate as eluent. 

Yield: 13.4 g (91% of th.) 

15 'H-NMR (200 MHz. DMSOkU): 5 = 1.1 (t. 3H). 2.0 (s. 3H), 4.0 (q. 2H), 5.4 (d, IH), 7.6 (m. 3H), 
7.7 (m. 3H), 7.9 (m. 2H), 8.4 (d, IH) ppm. 




Example 5A 



Allyl4-(4-cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-lA3,4-tetiahydro- 
pyrimidine-5-carboxylate 
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45.0 g ethyl polyphosphate are dissolved in 150 ml dioxane, 15.0 g (73.5 mmol) iV-[3-(trifluaro- 
methyDphenyUurea, 19.3 g (147 mmol) 4<yanobenzaldehyde and 20.9 g (147 mmol) allyl aceto- 
acetate ate added, and the mixture is stirred under reflux overnight VolatUes are evaporated in 
vacuo, the remainder is dissolved in ethyl acetate and sequentially washed with saturated sodium 
hydrogencarbonate, sodium hydrogensulfite and sodium chloride solution. The organic phase is 
dried over magnesium sulfate, filtered and evaporated to dryness in vacuo. The crude product is 
purified by column chromatography over sUica gel (eluent: cyclohexane/ethyl acetate). 

Yield: 18.4 g (50% of th.) 

'H-NMR (400 MHz, DMSO-ds): 6 = 2.08 (s, 3H), 4.55 (d, 2H). 5.05-5.18 (m, 2H), 5.41 (d, IH), 
5.82 (dddd, IH), 7.54-7.92 (m, 8H), 8.41 (d, IH) ppm. 

Pigaipple-<SA. — ■ 



Allyl (4/?)-4-(4-cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2,3,4-tetrahydro- 
pyrimidine-5-carboxylate 
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The enantiomers of Example 5 A are separated by preparative HPLC on a chiral phase [chiral silica 
selector based on monomer iV-methacryloyl-L-leucine-l-menthylamide, c/ EP-A-379 917; 250 mm 
X 20 mm; eluent: ethyl acetate methanol -> ethyl acetate; flow 50 ml/min; temperature 24**C; 
5 detection 280 nm] . 

'H-NMR (400 MHz, DMSO-dg): 8 = 2.08 (s, 3H), 4.55 (d, 2H), 5.05-5.18 (m, 2H), 5.41 (d, IH), 
5.82 (dddd, IH), 7.54-7.92 (m, 8H), 8.41 (d, IH) ppm. 

[a]^ = +25.9^ (X = 589 nm, methanol, c = 540 mg / 100 ml). 
Example 7A 

10 4-{5-AcetyI-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2,3,4-tetrahydro-4-py^^ 
benzonitrile 
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30 g (147 mmol) iV-[3-(trifluoroinethyl)phenyl]urea, 19.3 g (147 mmol) 4-cyaiiQbenzaldehyde and 
14.7 g (147 mmol) 2,4-pentanedione are suspended in 300 ml of tetrahydrofuran, and 90 g poly- 
phosphoric acid ethyl ester are added. The mixture is stirred at reflux for 4 hours. After cooling 
down to room temperature, the solvent is removed in vacuo, the remainder is dissolved in ethyl 
acetate and sequentiaUjTwashed withlatwrated sodium hydrogencarbonate and"sodium chloride" 
solution. The organic phase is dried over magnesium sulfate, filtered and evaporated to dryness in 
vacuo. The crude product is purified by column chromatography over silica gel (eluent: cyclo- 
hexane/ethyl acetate). 

Yield: 16.8 g (29% of th.) 

^H-NMR (200 MHz. DMSO-d«): 8 = 2.0 (s. 3H), 2.2 (s. 3H), 5.5 (d, IH). 7.5 (m. IH). 7.6 (m. 3H). 
7.7 (m, IH), 7.8 (m, IH), 7.9 (m, 2H), 8.5 (d, IH) ppm. 

Example 8A 

(4ie)-4-{5-Acetyl-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyI]-l,2,3,4-tetrahydro-4-pyrimidinyl}- 
benzonitrile 




The enantiomers of Example 7 A are separated by preparative HPLC on a chiral phase [chiral siUca 
gel selector based on monomer iV-methacryloyl-L-leucine-l-menthylamide, cf. EP-A-379 917; 
250 mm X 20 mm; eluent: ethyl acetate methanol -» ethyl acetate; flow 25 ml/mm; temperature 
23°C; detection 254 nm]. 

'H-NMR (200 MHz. DMSO-ds): 5 = 2.0 (s, 3H), 2.2 (s, 3H), 5.5 (d. IH). 7.5 (m. IH), 7.6 (m, 3H), 
7.7 (m, IH), 7.8 (m, IH), 7.9 (m. 2H), 8.5 (d, IH) ppm. 

[al™ = +45.9° 0^ - 589 nm, methanol, c = 530 mg / 100 ml). 
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Examnle 9 A 



4-(4-Cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluorome%l)^^^ 

carboxylic acid 



HO 




5 Method A: 

3 g (7 mmol) of Example 4A are dissolved in a mixture of 50 mi water and 100 ml 5% potassium 
hydroxide in ethanoL The reaction mixture is stirred at room temperature for 18 hours. The solvent 
is removed in vacuo, and the residue is purified by column chromatography on silica with 
dichloromethane/methanol as eluent 

10 Yield: 1.27 g (45% of th.) 



15 



20 



'lFNRnr(300 MHz, DMSO^i6)T~5-=^0-Csr3I^r5T4r-Cdrl^^^ 7.6 (m, 2H)r7r7-(mr 

2H). 7.8 (m, IH), 7.9 (m, 2H), 8.3 (d, IH), 12.5 (s, IH) ppm. 

Method B: 

3.00 g (6.80 mmol) of Example 5A and 888 mg (10.2 mmol) morpholine are dissolved under argon 
in 30 ml tetrahydrofiiran at room temperature. 392 mg (0.34 mmol) tetrakis(triphenylphosphine)- 
palladium(0) are added, and the mixture is reacted for 15 min at room temperature. The solvent is 
evaporated in vacuo, the remainder is dissolved in ethyl acetate and washed sequentially with 2 N 
hydrochloric acid, water and saturated sodium chloride solution. The organic phase is dried over 
magnesium sulfate and evaporated to dryness. The crude product is purified by preparative RP- 
HPLC with a water/acetonitrile gradient. 



Yield: 1.51 g(52% of th.) 
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^H-NMR: see above. 
Example lOA 

(4R)-4-(4-Cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoroB^yl)phenyl]-l^^^ 
pyrimidinecarboxylic acid 



CN 




Jn analogy to Example 9A (method B), this compound is prepared fromExan^le 6A. 
Yield: 87% of th. 
Example llA 

4-(4-Cyanophenyl)-6-methyl-2-oxo-l-t3-(trifluoromethyl)phenyl]-1.2^,4-tetrahydro-5-pyrim 
10 carboxamide 



CN 
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200 mg (0.5 inmol) of Example 9A are dissolved in 5 ml tetrahydrofuran, and 6 mg (0.05 mmol) 4- 
iV,Ar-dimethylaniinopyridine, 77 mg (0.6 mmol) iV;iV-diisopropylethylan3ine and 1 15 mg (0.6 mmol) 
benzolriazol-l-yloxy--tris(pyrrolidino)phosphonium hexafluoropho sphate are added. The reaction 
mixture is stirred at room temperature for 15 minutes, then 5 ml (2.-5 romol) ammonia (as 0.5 M 
5 solution in dioxane) are added. The reaction mixture is stirred at room temperature for 1 hom-rthen 
water and ethyl acetate are added. The organic phase is dried over sodium sulfate and evaporated 
to dryness in vacuo. The crude product is further purified by preparative HPLC. 

Yield: 55 mg (28% of th.) 

'H-NMR (200 MKz, DMSO-d^): 5 ^ 1.8 (s, 3H), 5,4 (d, IH), 7.2 (br. s, IH). 7.4 (br. s, IH). 7.6 (m, 
10 5H). 7.7 (m, IH), 7.9 (m, 2H), 8.1 (d, IH) ppm. 

Example 12A 

5-(5-Acelyl.6-methyl-2K>xo-l-[3-(trifluoronQethyl)phenyl]-1.23,4-tett^ 
pyridinecarbonitrile 




15 To a stirred solution of Example 3 A (75 mg, 0.57 mmol) in tetrahydrofiiran (5 ml) is given. 2,4- 
pentandione (57 mg, 0.57 nmiol), iV-[3Ktrifluoromethyl)phenyl]urea (116 mg, 0.57 mmol) and 
polyphosphoric acid ethyl ester (200 mg) [freshly prepared accordmg to the procedure of Cava et 
aL, J. Org. Chem. 34> 2665 (1969)]. The reaction mixture is refluxed for 24 hours after which time 
the solution is diluted with DMSO (2 ml) and purified by preparative HPLC. 

20 Yield: 101 mg (44% of th.) 

'H-NMR (200 MHz, DMSO-de): 6 = 2.02 (s, 3H). 2.24 (s, 3H), 5.54 (d. IH), 7.52-7.90 (m, 4H). 
8.08 (d, 2H), 8.50 (d, IH), 8.81 (s, IH) ppm. 
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Example 13A 

(4i?)-5-{5-Acetyl-6-methyl-2-oxo-l-[3<trifluoromethyl)phenyl]-l,23,4-tetrahydro-4-pyrimidm^ 
'2-pyridinecarbonitrile [ 



5 The enantiomers of Example 12A are separated by preparative HPLC cm a chiral phase [chiral 
silica gel selector based on monomer N-methacryloyl-L-leucine-l-menthylamide, cf. EP-A-379 
917; 250 mm x 20 mm; eluent: ethyl acetate ^ methanol -> ethyl acetate; flow 25 ml/min; 
temperature 23°C; detection 254 imi]. 

'H-NMR (300 MHz. CDQa): 5 = 2.06 (s. 3H). 2.35 (s, 3H). 5.69 (d, IH). 6.02 (d, IH), 7.29-7.50 
10 (m, 2H), 7.57-7.75 (m, 3H), 7.83 (dd, IH), 8.74 (d, IH) ppm. 

MS (ESIpos); m/ z = 401 (M+H )^ 

[a]^ = +25.1° (X = 589 nm, methanol, c = 505 mg / 100 ml). 

Bhtample 14A 

4-(4-Cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl3-l,2,3,4-tetrahydropyrimidine-5- 
15 carbonitrile 
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^ — " 



H3C' 




0.609 g (1.52 imnol) of Example llA are dissolved in 60 ml tetrahydrofuran and 1.24 g (12,93 
mmol) (methoxycarbonylsulfamoyl)-triethylamniomum-Ar-betaine are added. The reaction mixture 
is stirred at room temperature for 1 hour, the solvent is removed in vacuo and the residue is 
5 purified by column chromatography on silica with dichloromethane/methanol mixtures as eluent. 

Yield: 249 mg (43% of th.) 

^H-NMR (300 MHz, DMSO-d^): 5 = 1.8 (s, 3H), 5.4 (d, IH). 7.7 (m, 4H), 7.8 (m, 2H). 8.0 (m. 
2H). 8.4 (d, IH) ppm. 



Example ISA 

10 (4/i)-4-(4-Cyanophenyl)-6-methyl-2-<)xo-l-[3-(trifluoromethyl)phenyl]-l,2,3,4-tete^ 
pyrimidine-5-carbonitrile 
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The enantiomers of Example 14A are separated by preparative HPLC on a chiral phase [chiral 
silica gel selector based on monomer iV-methacryloyl-L-leucine-l-menthylainide, cf. EP-A-379 
917; 250 mm x 20 mm : elnent; ethyl acetate -» methanol -> ethyl acetate; flow 25 ml/m in; 
temperature 23*'C; detection 254 nm]. 

5 ^H-NMR (300 MHz. DMSO-d«): 5 = 1.8 (s. 3H), 5.4 (d, IH). 7.7 (m. 4H). 7.8 (m, 2H), 8.0 (m. 
2H), 8.4 (d. IH) ppm. 

[a]™ = -179° (k = 589 nm, methanol, c = 530 mg / 100 ml). 
yixamole 16A 

.AUyl4-(6-cyanopyridin-3-yl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl] 
10 pyrimidine-5-carboxylate 



N 




To a stirred solution of Example 3A (29.3 g, 70.4 mmol) in tetrahydrofuran (450 ml) is given allyl 
3-oxobutanoate (10.0 g. 70.4 mmol), iV-[3-(trifluorometiiyl)phenyl]urea (14.4 g. 70.4 mmol) and 
polyphosphoric acid ethyl ester (33 mg) [freshly prepared according to die procedure of Cava et 
15 fl/.. J. Org. Chem. 34. 2665 (1969)1. The reaction mixture is refluxed for 24 hours after whichtime 
the solvent is removed in vacuo, and die residue is purified by column chromatography (siUca. 
eluent: cyclohexane/ethyl acetate mixtures). 

Yield: 21.1 g (68% of tii.) 

•H-NMR (300 MHz, DMSO-d«): 5 = 2.1 (s. 3H). 4.5 (d, 2H). 5.1 (m, 2H), 5.5 (d, IH), 5.8 (m. IH). 
20 7.6 (m. 2H). 7.8 (m, 2H). 8.1 (m, 2H), 8.4 (d, IH). 8.8 (m. IH) ppm. 
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Examplft 17A 

4-(6-Cyanopyridm-3-yl)-6-methyl-2-oxo-l-[3-(trifluoron3ethyl)phenyl]-l 
pyrmiidine-S-carboxyJic acid ' ' 




5 To a stirred solution (under argon) of Example 16A (21.1 g, 47.7 mmol) in tetrahydroforan (200 
ml) is given morpholine (6.2 g, 71.6 mmol) and tetrakis(triphenylphosphino)palladium(0) (0.55 g, 
0.48 mmol). The reaction mixture is stirred at room tentperature for one hour after which time 
hydrochloric acid is added 3-4). The solvent is removed in vacuo and the residue is purified by 
column chromatography (silica, eluent: dichloromethane/methanol mixtures). 

10 Yield: 15.5 g (91% of th.) 

'H-NMR (300 MHz. D MSO-d.): 5 = 2.1 (s, 3B0. 5A{d, I H), 7.6 (m, IH). 7.7 (m, IH), 7.8 (m. 

2H), 8.1 (m, 2H), 8.3 (d, IH), 8.8 (m, IH) ppm. 



4-(6-Cyanopyridin-3-yl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-lA3,4-tetrahydro- 
15 pyriinidine-5-carboxamide 



BHC041037 




15.5 g (38.5 mmol) of Example 17A are dissolved in 100 ml tetrahydrofuran, and 471 mg 
(3.85 imnol) 4-iNr,Ar-dimethylaminopyridine, 5.98 g (46.2 mmol) iV:iV-diisopropylethyIamine and 
8.86 g (46.2 mmol) benzotriazol-l-yloxy-tris(pytroUdino)phosphonium hexafluorophosphate are 

5 added. The reaction mixture is stilted at room temperature for 15 minutes, then 193 ml (96.3 
mmol) ammonia (as 0.5 M solution in dioxane) are added. The reaction mixture is stirred at room 
temperature for 1 hour, then water and ethyl acetate are added. The organic phase is dried over 
sodium sulfate and evaporated to dryness in vacuo. The crude product is crystaUized from 
dichloromethane/methanol or purified by column chromatography (siUca, eluent: dichloro- 

10 methane/methanol mixtures). 

Yield: 7.1 g (46% of th.) 

'H-NMR (400 MHz, DMSO^ie): 5 = 1.8 (s, 3H), 5.5 (br. s, IH), 7.1 (br. s, IH). 7.4 (br. s, IH). 7.6 
(m,'lH), 7.7 (m, 2H). 7.8 (m, IH), S.l^m. 3H), 8.8 (s, IH) ppm. 

F-Ttample 19A 

15 4-(6-Cyanopyridin-3-yl)-6-inethyl-2K>xo-l-[3<trifluoroniefliyl)phenyl]-l,2,3.4-tetrahy^^ 
pyrimidine-5-carbonitrile 



BHC 04 10:^7 




6.51 g (16.2 mmol) of Exan^Ie ISA are dissolved in 260 mi tetrahydrofuran and 3.12 g (32.44 
mmol) (methoxycarbonylsidfamoyl)-lriethylanmi<Miium-Ar-betaine are added. The reaction mixture 
is stirred at room temperature for 2 hours, the solvent is removed in vacuo and the residue is 
5 purified by column chromatography on silica with dichloromethane/metfianol mixtures as eluent. 

Yield: 5.23 g (84% of th.) 

*H-NMR (300 MHz, DMSO-dg): 5 = 1.8 (s, 3H), 5.5 (s, IH). 7.7 (m, 2H), 7.8 (m, IH). 7.9 (m, IH), 
8.2 (m, IH). 8.3 (m, IH), 8.4 (m. IH). 8.9 (m, IH) ppm. 

Example 20 A 

10 4-{5<2-Furoyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2,3,4-tetrahydropyrimidin-4-yl}- 
benzonitrile 
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The title compound is prepared according to the procedure described for Example 4A, with the 
exception that the title compound is purified by preparative HPLC (RP18 column; eluent: aceto- 
nitrile/water 10:90 -» 90:10). ^ 

Yield: 287 mg (18.4% of th.) 

HPLC (method 1): Rt = 4.5 1 rain, Kok = 234 nm 

MS (ESIpos): m/z = 452 (M+H)* 

^H-NMR (300 MHz. DMSO-d^): 5 = 8.31 (d, IH), 7.96 (s, IH), 7.88-7.53 (m, 8H), 7.37 (d. IH). 
6.71-6.66 (m, IH), 5.50-5.44 (m, IH), 1.56 (s, 3H) ppm. 

Example 21A 

10 4-{6-Methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-l-[3-(trifluoromethyl)phenyl]-l,2,3,4-tetrahydro- 



The title compound is prepared according to the procedure described for Example 4A, w 
exception that the title compound is purified by preparative HPLC (RP18 column; eluent: 
15 nitrile/0.1% aq. formic acid 10:90 -» 90:10). 

Yield: 804 mg (19% of th.) 

HPLC (method 1): Rt = 4.05 min, = 194 nm 

MS (ESIpos): m/z = 463 (M+H)* 
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'H-NMR (300 MHz, CDCI3): 5 = 8.79 (m, IH), 8.73 (m, IH), 7.92 (m, IH), 7.70-7.20 (m, 9H), 
5.80 (m, IH), 5.70 (m, IH), 1.52 (s, 3H) ppmu 

Example 22A _ " ~ 

Methyl [5-acetyl-6-(4K:yanophenyl)-4-methyl-2-oxo-3-[3-(tri^ 
5 pyrimidm-l(2i/)-yl]acetate 




2.90 g (7.26 mmol) of Example 7 A are dissolved in 30 ixd dimethylfonnairdde, 2.01 g (14,5 mmol) 
potassium carbonate and 1.67 g (10.9 nunol) methyl hromoacetate are added, and the suspension is 
stirred at lOO^'C for 3 hours. The mixture is partitioned between ethyl acetate and water, the 
10 combined organic extracts are dried over magnesium sulfate and evaporated in vacuo. The crude 
product is purified by column chromatography over silica gel (eluent: cyclohexane/tethyl acetate 
- Irl-); - 

Yield: 2.37 g (69% of th.) 

*H-NMR (300 MHz, DMSO^): S = 2.00 (s, 3H), 2.22 (s, 3H), 3,55 (s, 3H), 4.01 (d, IH), 4.23 (d, 
15 IH), 5.73 (s, IH), 7.56-7.92 (m, 8H) ppm. 

Example 23 A 

Allyl3-(2-ter?.-butoxy-2K)xoethyl)-4-(4-cyanophenyl)-6-methyl-2-oxo-l-[3-(trifl^^ 
phenyl]-l,2,3,4-tetrahydropyrimidine-5-^arboxylate 
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—OH, 




1000 mg (2.27 mmol) of Examplb 5A are dissolved in 10 ml dimethylfonnannde. 344 mg (2.49 
mmol) potassium carbonate and 486 mg (2.49 mmol) teit.-butyl bromoacetate are added, and the 
suspension is stirred at room temperature overnight. The mixture is partition^ between ethyl 
5 acetate and aqueous potassium dihydrogenphosphate/disodium hydrogenphosphate buffer (pH 7). 
the combmed organic extracts are washed with water and aqueous sodium chloride solution, dried 
over magnesium sulfate, and evaporated in vacuo. The crude product is purified by column 
chromatography over siUca gel (eluent: cyclohexane/ethyl acetate 3:1). 

Yield: 985 mg (78% of th.) 

10 ^H-NMR (200 MHz, DMSO-d^): 5 = 1.29 (s, 9H), 2.08 (s, 3H). 3.88 (d, IH), 4.09 (d. IH), 4.52 (d. 
2H), 5.09-5.15 (m, 2H), 5.60 (s, IH), 5.71-5.92 (m, IH), 7.60-7.93 (m, 8H) ppm. 



BHC 04 1 0:^7 
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Jn analogy to the procedure for Example 23 A, the following compound is prepared: 





Example 


Structure 


Starting 


Yield 


Rt [min] 


Mass 






No. 




materials 


[%] 


(method) 


[M+H]* 






24A 


CN 
Jl 1 

6,, 


Example 8A; 

/e/t.-bulyl 

bromoacetate 


79 


5.14 (2) 


514 





Example 2SA 

[5-Acetyl-6-(4-cyanophenyl)-4-mediyl-2-oxo-3-[3-(trifluoromethyl)phenyl]-3,6-dihydropyrimidin- 
5 l(2^0-yl]acetic acid 




2.30 g (4.88 mmol) of Example 22A are dissolved in 20 ml tetrahydrofuran, 3.70 ml (7.32 namol) 
lithium hydroxide (2 N solution in water) are added, and the reaction mixture is stirred at room 
temperature for 2 hours. The mixture is partitioned between ethyl acetate and 2 N hydrochloric 
10 acid, the organic phase is dried over magnesium sulfate and evaporated to dryness in vacuo. The 
crude product is purified by RP-HPLC with a watei/acetonitrile gradi«it. 



Yield: 1.66g(74%of th.) 
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iR-NMR (400 MHz, DMSO-dfi): 5 = 2.00 (s, 3H), 2.22 (s, 3H), 3.83 (d. IH). 4.17 (d, IH), 5.71 (s. 
IH). 7.60 (d. IH). 7.63-7.76 (m. 4H). 7.82 (d, IH). 7.87 (d, 2H). 12.70 (br. s, IH) ppm. 

[5-[(Allyloxy)carbonyl]-6<4-cyanophenyl)-4-me(hyl-2-oxo-3-[3-(trifluoromethyl)phenyy 
5 dihydropyriinidin-l(2fO-yl]acetic acid 




150 mg (0.27 mmol) of Exairple 23A are dissolved in 2 ml trifluoroacetic acid/dichloroinethane 
(1:1) and stirred at room temperature for 2 h. The reaction mixture is evaporated to dryness in 
vacuo and the crude product is purified by RP-HPLC with a water/acetonitrile gradient. 

10 Yield: 1 12 mg (83% of th.) 

'H-NMR (300 MHz- DMSO^r5^06-(sr3I^. 3:76-(drlH), 4.11 (d, IHD, 4.55-(ddd7^i-5rl-2 

(ddt, IH). 5.17 (ddt. IH), 5.62 (s. IH). 5.82 (ddt, IH), 7.60-7.90 (m. 8H) ppm. 
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Tn analogy to the procedure for Example 26A, the following compound is prepared: 



Example 



Structure 



Starting 



Yield 



Rt [min] Mass 



No. 



material 



[%] 



(method) DVI+Hr 



27A 




OH 



Example 24A 



94 



4.42(2) 



458 



3 



Example 28A 

tert. -Butyl [6-(4-cyanophenyl)-5-(2-furoyl)-4-methyl-2-oxo-3-[3-(tiifluoromethyl)phenyl]-3,6- 
5 dihydropyriniidin-l(2fO-yl]acetate 



A stirred suspension of 4-{5-(2-furoyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l A3,4-tetta- 
hydropyriniidin-4-yl}benzonitrile (Example 20A) (150 mg, 0.33 mmol) and potassium carbonate 
(83 mg, 0.60 mmol) in dimethylformamide (5 ml) is treated with tert.-bntyl bromoacetate (71 mg, 
10 0.36 mmol), then stured at room temperature overnight (16 h). The reaction solution is then diluted 
with methanol (7 ml) and purified directly by preparative HPLC (RP18 column; eluent aceto- 
nitrile/water 10:90 -> 90:10). 



CN 




BHC041037 

-49- 

Yield: 138 mg (73% of th.) 

HPLC (method 1): Rt = 5.07 min, = 234 nm 

MS (ESIpos)ini/z = 566 (M+H)* - 

^H-NMR (300 MHz. CDCh): 5 = 7.76-7.36 (m, 9H). 7.22 (m. IH). 6.57-6.51 (m. IH), 5.73 (s. IH). 
5 4.57 (d, IH), 3.42 (d. IH), 1.60 (s. 3H), 1.46 (s. 9H) ppm. 

TC5fainnlc 29 A 

[6-(4-Cyanophenyl)-5-(2-furoyl)-^inethyl-2.oxo-3-[3-(trifluoroinelhy^^ 
pyriiiiidm-l(2iH)-yUacetic acid 




Example 26 A. 
Yield: 35 mg (39% of th.) 
LC-MS (method 5): Rt = 2.37 min 
MS CESIpos): m/z = 510 (Mr^-H)* 



15 'H-NMR (300 MHz, DMSO-<lfi): 8 = 12.0 (br. s. IH). 7.99-7.92 (m, IH). 7.88-7.58 (m, 7H). 7.51- 
7.40 (m, 2H). 6.72-6.65 (m, IH), 5.88 (s, IH), 4.19 (d, IH), 2.93 (d. IH), 1.55 (s. 3H) ppm. 

Rvample 30A 

teft-Butyl[6-(4-cyanophenyl)-4-methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-3-[3-(tri^^ 
phenyl]-3,6-dihydropyrimidin-l(2H)-yllacetate 



BHC 04 1 037 




The title compound is prepared from Example 21A according to the procedure described for 
Exanq)le 28 A. 

Yield: 111 mg (52.6% of th.) 
5 LC-MS (method 3): Rt = 2.76 min 
MS (ESIpos): m/z = 577 (M+H)+ 

*H-NMR (300 MHz. CDCl,): 5 = 8.83 (d, IH). 8.75 (m. IH). 8.01 (m. IH), 7.80-7.30 (m, 9H), 5.66 
(s. IH), 4.63 (d, IH), 3.42 (d. IH), 1.51 (s, 3H), 1.47 (s, 9H) ppm. 

Example 31A 

^- [6j:(4rCyanop_hgnyJM^jethyl-2-oxo-5-(Byri^^^ 
dihydropyriniidin-l(2fl)-ylJacetic acid 
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The title compound is prepared from Example 30A according to the procedure described for 
Example 26A. 

Yield: 22 mg (33% of th.) . 
LC-MS (method 5): Rt = 2.20 min 
5 MS (ESIpos): m/z = 521 (M+H)* 

^H-NMR (300 MHz, DMSO-d^): 8 = 12.7 (br. s, IH), 8.85 (d, IH), 8.73 (m, IH). 8.05 (m, IH), 
7.90-7.63 (m. 8H). 7.54-7.46 (m, IH), 5.71 (s. IH). 4.23 (d, IH), 3.76 (d, IH), 1.45 (s, 3H) ppm. 
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Preparation Examples: 
Example 1 



^M[e*yL3-{ [5-acetyl-6-(4-cyanophOTylM-met^^^ 

pyriniidin-l(2fl)-yl]methyl }benzoate 



5 




150 mg (0.38 mmol) of Example 7A are dissolved in 3 ml tetrahydrofuran, and 38 mg (0.94 mmol) 
sodium hydride (as 60% dispersion in mineral oil) are added. After stirring at room temperature for 
one hour, 129 mg (0.56 mmol) methyl 3-(bromomethyl)benzoate are added. After stirring at room 
temperature for 16 hours, the mixture is quenched with methanol, the solvent is removed in vacuo 
10 and the residue is purified by column chromatography on silica with cyclohexane/ethyl acetate 
mixtures as eluent. 

Yield: 106 mg (52% of th.) ^ ~ 

LC-MS (method 6): Rt = 2.59 min 
MS (ESIpos): m/z = 548 (M+H)^, 
15 Example 2 



terf.-Butyl (6i?)-3-{ [5-acetyl-6-(4^yanophenyl)-4-methyl-2-oxo-3-[3-(trifluoromethyl)phenyl]-3 
dihydropyrimidm-l(2iH)-yI]methyl}benzoate 
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400 mg (1.0 mmoD of Exan^le 8A are dissolved in 5 ml diroethylformainide, and 407 mg (1.5 
nnnol) te,*.-butyl 3-(hromomethyl)ben2oate and 277 nig (2.0 nunol) potassium carbonate are 
added. The mixture is stirred at lOO^C for 4 hours, then water is added and the aqueous solution is 
5 extracted toee times with ethyl acetate. The combmed organic phases are dried over sodium 
sulfate, the solvent is removed in vacuo and the residue is purified by column chromatography on 
silica with cyclohexane/ethyl acetate mixtures as eluent. 

Yield: 181 mg (31% of th.) 
LC-MS (method 6): Rt = 2.92 min 
10 MS(ESIpos):m/z = 590(M+H)* 

In analogy to the procedure forExan q)le 1. the foUowing compounds ar e prepared: " 



Example 
No. 


Structure 


Starting 
materials 


Yield 
[%] 


Rt[min] 
(method) 


Mass 

[M+nr 


3 


6.. o 


Example 7A; 
/e/t.-butyl [4- 
(bromomethyl)- 
phenyl](cyclo- 
pentyOacetate 


20 


3.23 (6) 


616 
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Example 
No. 



Structure 



6l. ° 



Starting 
materials 



Example 7Ai 
methyl 4- 
[(bromoacetyl)- 
(methyl)- 
aminojbenzoate 



Yield 



40 




Example 7A; 
methyl 4- 
[(bromoacetyl)- 
aminojbenzoate 



30 



Rt [min] 
(method) 



2.60 (5) 



2,63 (3) 



Mass 

[M+nr 



605 



591 



In analogy to the procedure for Example 2, the following compounds are prepared: 





Example 
No. 


Structure 


Starting 
materials 


Yield 
[%] 


RtCmin] 
(method) 


Mass 
[M+H]^ 




6 


CN 

6.. ° 


Example 7A; 
terr. -butyl 4- 
(bromomethyl)- 
benzoate 


47 


3.13 (7) 


590 
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Example 


Structure ! 


Startii^ 


Yield 


Rt[min] 


Mass 


No. 


I 


cnateiials 1 




^luetuuu/ j 


nvf+m* 




CN 












a 


Example 8A; 








7 

/ 1 


X ° - 


tert-hutyl 4- 

(bromomethyl)- 

Tenzoate 


68 


2.94(6) 


590 




CN 


Example 7A; 












methyl 2- 








8 


(chloromethyl)- 

l,3-K>xazole-4- 

carboxylate 


25 


2.27(6) 


539 




CN 


Example 8A; 












methyl 2- 








9 


(chloromethyl)- 
.l,3^xazole-4"- 


30 . 


2.43 (5) 


539 






carboxylate 










1 3 














Example 7A; 








10 




methyl 5- 

(chloromethyl)- 

2-furoate 


48 


2.45 (6) 


538 
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Example 


Structure 


Starting 


Yield 


1 Rt[inm] 


Mass 




No. 




materials 


[%] 


(mefliod] 


• DVf+H]' 


L 1 




- CN 
















Example 8 A; 










11 


XxTJ 

a 


methyl 5- 

(chloromethyl)- 

2-fiiroate 


61 


2.65 (3) 


538 






CN 














S I 9 


Example 12A; 












J X T J 

rii 


r^/t.-butyl-3- 
' (bromomethyl)- 


19 


2.81 (6) 


591 






benzoate 


























CN 


Example 7 A; 
re/t.-butyl 2-[4- 










13 


jCOCl J. 


(bromomethyl)- 
phenyl]-4- 


25 


3.35 (5) 


660 








methyl- 
pentanoate 












CN 1 


Example 7A; 










14 


H3C-^N-^0 ° 

6. 1 


ethyl 2-bromo- 

4-chloro- 

butanoate 






1 
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Example 
No. 



Structure 



15 



16 



17 



Starting 
materials 



H,C 




CH, 



CH, 



6,.. 



Example 7A; 

tert.-hutyl 

propiolaCe 




NC 




H,c hi o 




H,C 



Yield 



Rt [min] 
([method) 



Example 14A; 
methyl 5- 
(chloroniBthyl)- 
2-fiiroate 



Example 14A; 
methyl 2- 
(chloromethyl) 
173H>x^ole-4- 
carboxylate 



30 



44 



26 



2.97 (3) 



2.61 (5) 



Mass 
(M+HQ* 



526 



521 



2.31 (6) 



522 



Example 18 

4-{[5-Acetyl-^-(4K:yaBophenyl)-4-methyl-2K>xo-3-[3<trifluoK)methyl)phenyll-3,6-dm 
pyrunidin-l(2H)-yl]methyl}benzoic acid 



BHC 04 10:^7 



58- 





1 1 








^ — 



H3C- 




65 mg (0.11 mmol) of Example 6 are dissolved in 5 ml dicbdoromethane and 0.5 ml trifluoroacetic 
acid. The solution is stirred at room temperature for one hour, the solvent is removed in vacuo and 
the residue is purified by column chromatography on siUca with dichl(»rometibane/inethanol 
mixtures as eluent. 

Yield: 56 mg (94% of th.) 

'H-NMR (300 MHz. DMSO-d«): 5 = 2.0 (s, 3H), 2.2 (s. 3H). 4.2 (d. IH). 4.9 (d. IH), 5.6 (s. IH). 
7.4 (m, 2H), 7.6 (m, 3H), 7.7 (m, 2H), 7.9 (m, 5H), 12.9 (br. s, IH) ppm. 

In analogy to the procedure for Exaiiq)le 18, the following compounds are pr^ared: 



Example 

No. 


Structure 


Starting 
.material 


Yield 

[-%]- 


RtCmin] 
.(method). 


Mass 
DVI+H]* 










19 


CN 

Jl X UL 1 


Example 13 


30 


2.66 (6) 


604 
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No. 
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Structure 



H,C 




Starting 
material 



Example 15 



Yield 



89 



RtEmin] 
(method) 



Mass 



2.14(6) 



470 



Example 25 

5-{[5-Acetyl-6<4-cyanophenyl)-4-methyl-2-Kjxo-3-[3<trifIuoromethyl)phenyl]-3,6-dihydro 
pyrimidin-l(2Z0-yl]methyl}-2-furanoicacid 




10 



60 mg (0.11 mmol) of Example 10 aie dissolved in 5 ml tetrahydrofuran, and 4 mg (0.17 mmol) 
Uthimn hydroxide, dissolved in 2.5 ml water, are added. After five hours stirring at room 
temperatme, another 4 mg (0.17 mmol) lithimn hydroxide in 2.5 ml water are added and stirring is 
contmued for two hours. The pH is adjusted to <7 with hydrochloric acid, the solvent is removed 
in vacuo and the residue is purified by preparative HPLC. 



Yield:45mg(77%ofth.) 
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'H-NMR (300 MHz, DMSOds): S = 1.9 (s, 3H), 2.3 (s, 3H), 4.4 (d, IH), 4.8 (d, IH). 5.7 (s, IH). 
6.4 (d. IH), 7.1 (d, IH). 7.6 (m, 3H), 7.7 (m. 2H), 7.8 (m, 3H), 13.0 (br. s, IH) ppm. 



in analogy to t he procedure f arBc^le^STthe^fgltgwing^inppp^^ 



Example 
No. 


Structure 


Starting 
material 


Yield 
l%] 


Rt[min] 
(method) 


Mass 
[M+H]* 




26 


CN 




Example 1 


9 


2.30 (6) 


534 






CN 














27 




O 


Example 4 


41 


2.27(5) 


591 






CN 












28 




O 


Exanople 5 


53 


2.38 (3) 


577 
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Example 
No. 


Structure 


oiarung 
material 


Yield 
[%] 


R* rminl 
(method) 


Mass 
[M+H]* 








CN 












, 


33 




Example 17 


68 


2.08 (6) 


508 






34 


tip V o A_ 

6^/ 


l^ample 16 


75 


2.41 (5) 


507 





Example 35 

Ethyl 3<3-bromobeiizyl)-4-(4-cyanophenyl)-6-methyl-^^^ 

tetrahydro p yrimidine -5-carboxylate — 




BHC 04 1 017 



10 



-64- 

Sodium hydride (55.9 mg 1.397 mmol; 60% dispersion in mineral oil) is washed with pentane (2 x 
10 ml) and suspended m tetrahydrofuran (10 ml). A solution of ethyl 4-(4-cyanophenyl)-6-methyl- 
2-oxo-l-[3-(trifluoioniethyl)phenyl]-l,2,3,4-tetrahydrop yrimidine-5-carboxylate (Example 4A) 
(500 mg, 1.164 mmol) in tetrahydrofuran (5 ml) is added with stirring. After 5 minutes at room 
temperature, a solution of l-bromo-3-(bromomethyl)benzene (320 mg, 1.23 mmoljlntetrahydro- 
furaii (5 ml) is added, and the reaction is stirred at room temperature for 16 h. The solution is 
quenched with water (50 ml) and extracted with ethyl acetate (3 x 150 ml). The combmed organic 
phases are washed with brine, dried over anhydrous magnesium sulfate, filtered and concentrated. 
The yellow residue (approximately 1.05 g) is purified by flash chromatography over siUca gel 60 
(50 g) with cyclohexane/ethyl acetate (5:1) as eluent. The product is isolated as an amorphous 
foam. 

Yield: 568 mg (81.5% of th.) 
LC-MS (method 6): R, = 3.02 min 
HPLC (method 1): R, = 5.62 min, = 198 nm 
15 MS (ESIpos): m/z = 598 (M+H)* 

'H-NMR (300 MHz. CDCh): 8 = 7.74-7.56 (m, 4H), 7.55-7.34 (m. 6H). 7.23-7.13 (m, 2H), 5.44 (s, 
IH), 5.07 (d. IH. J = 15.3 Hz), 4.16 (q, 2H), 3.91 (d, IH. J = 15.3 Hz), 2.07 (s, 3H), 1.22 (t. 3H) 
ppm. 

Example 36 



20 Ethyl 3-(4-bromobenzyl)^4-cyanophenyl)-6-nnethyl-2-oxVl^3-(trifIuorom^ 
tetrahydropyrimidine-5-carboxylate 




H3C' -o- 

HoC ^N'^ ^Br 
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The title compound is prepared ftom Example 4A according to the procedure described for 
Example 35. 



-Yie ld: 365 mg (Sil.2 ^iratttty 



LC-MS (method 6): R, = 3.04 rnin 
5 IWLC (method 1): Rt = 5.56 mm, Xaa. = 198 mn 
MS (ESIpos): m/z = 598 (M+H)" 

'H-NMR (300 MHz, CDCI3): 5 = 7.74-7.56 (m, 4 H). 7.55-7.36 (m, 6H). 7.19-7.11 (m, 2H). 5.42 
(s, IH), 5.11 (d, IH, J = 15.3 Hz), 4.15 (m, 2H), 3.82 (d. IH. J = 15.3 Hz), 2.06 (s, 3H), 1.21 (t, 
3H)ppm. 

10 Example 37 

Ethyl 4-(4-cyanophenyl)-3-{3-[(i£)-3-ethoxy-3-oxoprop-l-en-l-yl]benzyl}-6-methyl-2-oxo-l-[3- 
(trifluoromethyl)phenyl]-l,2,3,4-tetrahydropyrimidine-5-carboxylate 




To a stirred solution of ethyl 3-(3-bromoben2yl)-4-(4-cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoio- 
15 methyl)phenyl3-l,2,3,4-tetrahydropyrimidine-5-carboxylate (Exanq»le 35) (500 mg, 0.84 mmol) in 
dimethylformamide (7.0 ml) is added bis(triphenylphosphine)panadium(IDchioride (117.3 mg, 
0.17 mmol), ethyl acrylate (457.2 ^tl, 4.18 mmol) and triethylamine (232.9 pi, 1-67 mmol). The 
reaction is stirred overnight (16 h) at 120°C, then cooled to room temperature, dUuted with 
dimethylformamide (8 ml) and purified directly by preparative HPLC (RP18 column; eluent: 
20 acetonitrile/0.1% aq. formic acid 10:90 90:10). the title compound, which is still sKghtly 
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impure, is isolated (356 mg) and then chromatographed again over silica gel 60 with cyclo- 
hexane/ethyl acetate (5: 1) as eluent. 

~ Yieiar2Krmit40nr%-®fiflE) 

LC-MS (method 6): R, = 3.00 min 

5 HPLC (method 2): = 5.57 min, = 198 nm 

MS (ES^os): m/z = 618 (M+H)* 

'H-NMR (200 MHz, CDCI3): 5 = 7.75-7.56 (m. 5H). 7.55-7.20 (m. 8H). 6.42 (d, IH. J = 16.0 Hz), 
5.45 (s, IH), 5.14 (d, IH, J = 15.3 Hz), 4.28 (q, 2H), 4.15 (m. 2H). 3.93 (d, IH. J = 15.2 Hz), 2.08 
(s, 3H), 1.35 (t, 3H), 1.20 (t, 3H) ppm. 

10 Example 38 

Ethyl 4-(4-cyanophenyl)-6-methyl-2-oxo-3-[3-(2-tWenyl)ben2yl]-l-[3-(trifluoromethyl)phenyl]- 
1 ,2,3,4-tetrahydropyrimidine-5-carboxylate 




A solution of ethyl 3-(3-hromobenzyl)-4-(4-cyanophenyl)-6-«iethyl-2-oxo-l-[3-(trifluoiomethyl)- 
15 phenyl]-l,23,4-tetrahydropyrimidin-5-carboxylate (Example 35) (40 mg, 0.07 mmol). 2-thiophen- 
boronic acid (10.69 mg, 0.08 mmol), 2 M aqueous sodium carbonate (100 /tl, 0.2 mmol) and bis- 
(triphenylphosphme)palladium(n)chloride (4.7 mg, 0.01 mmol) in dimethylformamide (2.0 ml) is 
stirred at 90"'C overnight (16 h). Additional bis(triphenylphosphine)paUadium(IDchloride (4.7 mg, 
0.01 mmol) is added, and the reaction is stirred at 90*'C for another 24 h, after which time 
20 additional bis(triphenylphosphme)paUadium(II)chloride (4,7 mg, 0.01 mmol) is added and the 
reaction stared 3 h longer at 90°C. The reaction mixture is diluted wifli dimethylfomjamide (5 ml) 
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and purified directly by preparative HPLC (RP18 column; eluent: acetomtrile/0.1% aq. formic acid 
10:90 90:10). The product fractions are concentrated and pulled through a thin layer of siUca 
gel 60 with di chloromethane as eluent. Concentration in vacuo gives the tide conqwnnd. 

Yield: 30.2 mg (61.4% of th.) — - 

5 LC-MS (method 6): R« = 3.10 min 

HPLC (method 2): Rt = 5.71 min, A^ax = 198 nm 
MS (ESIpos): m/z = 602 (M+H)* 

'H-NMR (200 MHz, CDCl^y. 5 = 7.80-7.05 (m, 15H). 5.49 (s, IH). 5.19 (d, la J = 15.4 Hz). 4.24- 
4.04 (m, 2H), 3.95 (d, IH, J = 15.2 Hz), Z07 (s. 3H), 1.39-1.12 (m. 3H) ppm. 

10 Ebcample 39 

3-{3-[(£)-2-Carboxyvinyl]benzyl)^-(4-cyanophenyl)-6-metiiyl-2-oxo-l-[3-(trifluoromethyl)- 
phenyl]-l,2,3,4-tetrahydropyriniidme-5-carboxylicacid 




OH 



15 



20 



To a stirred solution of ethyl 4-(4-cyanophenyl)-3-{3-[(i£)-3-ethoxy-3-oxoprop-l-en-l-yllbenzyl}- 
6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-1.2,3.4-tetrahydropyrimidine-5-caiboxylate 
(Example 37) (50 mg, 0.08 mmol) in tetrahydrofiiran (2 ml) is added a solution of sodium 
hydroxide (32.4 mg, 0.8 mmol) in water (0.5 ml). After stirring at room temperature for 1 hour, 
ethanol (2 ml) is added. After 16 hours stirring, the pH of the solution is adjusted to 2 with 1 N 
hydrochloric acid, and the product is extracted with ethyl acetate (3 x 100 ml). The combined 
organic phases are washed with brine, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo. The crude product is purified by preparative HPLC (RP18 column; eluent: 
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acetonitrile/0.1% aq. formic acid 10:90 90:10). The title compound is obtained as a colourless 
solid. 



- Yii i hL 23.6 lug (47.7% of dt.) 



LC-MS (method 3): R, = 2.37 min 



5 HPLC (method 2): R, = 4.57 min, A:^ = 226 mn 
MS (ES^pos): m/z = 562 (M+H)* 

'H-NMR (300 MHz, DMSO-de): 5 = 12.0 (br. s, 2H), 7.89-7.25 (m. 13H), 6.48 (d, IH, J = 15.9 
Hz). 5.45 is, IH), 4.93 (d. IH. J = 15.7 Hz), 4.07 (d, IH, J = 15.7 Hz), 2.02 (s. 3H) ppm. 

Example 40 

10 Ethyl 4<4-cyan<^henyl)-3-{4-C(7£)-3-ethoxy-3K)xoprop-l-en-l-yl]benzyl}-6-methyl-2K>xo-I-[3- 
(trifluoronjethyl)phenyl]-l,2,3,4-tetrahydropyrimidine-5-carboxylate 




The title compound is prepared from Example 36 according to the procedure described for 
Exaitq>le 37. 

15 Yield: 366 mg (66% of th.) 

LC-MS (method 6): Rt = 3.01 man 



HPLC (method 2): Rt ~ 5.48 min, = 284 nm 
MS (ESlpos): m/z = 618 (M+H)* 



T^HC 04 1 037 



69- 



>H.NMR (200 MHz, CDCI3): 5 = 7.76-7.17 (m, 13H). 6.44 (d. IH. J = 16 Hz), 5.44 (s, IH). 5.19 
(d, la J = 15.4 Hz). 4.28 (q. 2H), 4.13 (m. 2H), 3.86 (d. IH. J = 15.5 Hz), 2.07 (s. 3H), 1.35 (t. 
3H), 1.19 (t.3H) ppm. 



-Example 41 

3.{4-[(£)-2-Carboxyvmyl]benzyl}-4-(4-cyanophenyl)-6-niell^^^^^ 
phenyl]-1.2,3,4-tetrahydKq>yriixiidine-5-carboxyUcacid 




OH 



A stirred solution of ethyl 4.(4-cyanophenyl)-3-{4-[(2£)-3-ethoxy-3-oxoprop-l-en-l-yl]benzyl}-6- 
tnethyl-2-oxo-l.[3-(trmuoroniethyl)pheiiyll-l,2,3,4-tetrahydropyrmri^^^^^ (Example 

10 40) (100 mg, 0.16 nunol) in ethanol (2 ml) is treated with 10% aq. sodium hydroxide solution (1 
ml). After 16 hours, the pH of the reaction solution is adjusted to 2 with 1 N hydrochloric acid, and 
ti.e crude producU s extracted with ethyl acetate.(3 x 150,ml). The combined organicphases are 
washed with brme. dried over anhydrous magnesium sulfate, fdtered and concentrated in vacuo. 
The residue is purified by preparative HPLC (RP18 column; eluent: acetonitrile/0.1% aq. formic 

15 acid 10:90 -> 90:10). 

Yield: 16.2 mg (14.5% of th.) 

LC-MS (method 3): Rt = 2.37 min 

HPLC (method 2): Rt = 4.56 nun, X^ax = 282 nm 

MS (ES:^os): m/z = 578 (M+NH,)"" 

20 ^H-NMR (200 MHz, DMSO-de): 5 = 12.5 (br. s. 2H). 8.00-7.23 (m, 13H), 6.52 (d, IH. J = 15.9 
Hz). 5.43 (s, IH), 4.96 (d, IH. J = 15.5 Hz). 4.00 (d, IH, J = 15.3 Hz). 2.02 (s, 3H) ppm. 



BHC 04 1 



-70. 



Example 42 



(2£)-3-(4-{[6K4-Cyanophenyl)-5-(ethoxycarbonyl)-4-methyl-2-oxo-3-[3-(trifluoi^ 




OH 



A stirred solution of ethyl 4-(4-cyanophenyl)-3-{4-[(i£)-3-ethoxy-3-oxoprop-l-«n-l-yl]ben2yl}-6- 
methyl-2-oxo-l-[3-(trifluoromethyI)phenyl]-l,2,3,4-tetrahydropyriniidine^ (Example 
40) (100 mg. 0.16 mmol) in ethanol (2 ml) is treated with 10% aq. sodium hydroxide solution (3 
ml). After 30 minutes at room temperature, the pH of the solution is adjusted to 2 with 1 N hydro- 
chloric acid, and the crude product is extracted with etiiyl acetate (3 x 150 ml). The combined 
organic phases are washed widi brine, dried over anhydrous magnesium sulfate, filtered and con- 
centrated in vacuo. The residue is purified by preparative HPLC (RP18 column; eluent: aceto- 
nitrile/0.1% aq. formic acid 10:90 -» 90:10). 



Yield: 9.9 mg (10% of th.) 
LC-MS (method 5): Rt = 2.76 min 
MS (ES^os): m/z = 589 (M+H)* 

'H-NMR (300 IMHz, DMSO-d^: 8 = 12.0 (br. s. IH), 7.90-7.50 (m, 12H), 7.32 (d, 2H), 6.50 (d, 
IH. J = 16.0 Hz), 5.44 (s. IH), 4.91 (d, IH, J = 15.7 Hz). 4.08-3.96 (m, 2H). 2.03 (s. 3H). 1.07 (t. 
3H) ppm. 

Example 43 

rerr. -Butyl 3-{ [6-(4-cyanophenyl)-5-(2-furoyl)^methyl-2K)xo-3-[3<^^ 
dihydropyrimidin-l(2H)-yI]inethyl}benzoate 



BHC 04 1 037 



-71- 




The title compound is prepared from Example 20A accbrding to the procedure described for 
Example 35. with the exception that the title compound is purified by preparative HPLC under 
neutral conditions (RP18 column; eluent: acetonitrile/water 10:90 90:10). 

5 Yield: 68 mg (62% of th.) 

LC-MS (method 3): Rt = 3.13 min 

MS (ESIneg): m/z = 640 (M-HO" 

HPLC (method 1): Rt = 5.43 min, Xnax = 204 nm 

>H-NMR (300 MHz, DMSO-dg): 5 = 7.99-7.65 (m. 9H), 7.62-7.38 (m. 4H), 7.29-7.23 (m, IH). 
10 6.67-6.61 (m. IH), 5.58 (s. IH). 4.90 (d. IH. J = 15.6 Hz). 4.30 (d. IH. J = 15.6 Hz). 1.54 (s. 12H) 



ppm. 



Example 44 

3.([6<4-Cyanophenyl)-5K2-furoyl)-4-methyl-2K>xo-3-P 
pyriimdin-l(2H)-yl]methyl}benzoic acid 



BHC0410q7 




tert-Butyl 3-{[6-(4K;yanophenyl)-5-(2-furoyl)-4-methyi:2-oxo-3-[3-(trifluoromethyI)phenyl]-3,6- 
dihydropyrimidin-l(2/0-yl]methyl}benzoate (Example 43) (50 mg, 0.078 mmol) is dissolved in 
trifluoroacetic acid (2 ml). After 15 minutes stirring, the solution is concentrated in vacuo and the 
5 residue is purified by preparative HPLC (RP18 column; eluent: acetonitrile/water 10:90 90: 10). 

Yield: 27.8 mg (61% of th.) 
LC-MS (method 3): R, = 2.57 min 
MS (ESIpos): m/z = 586 (M+H)* 

^H-NMR (300 MHz, DMSO-dg): 5 = 12.91 (br. s, IH), 7.94-7.64 (m. 9H), 7.62-7.39 (m, 4H), 7.30- 
10 7.21 (m. IH), 6.68-6.60 (m, IH), 5.56 (s, IH), 4.95 (d. IH, J = 15.3 Hz). 4.21 (d, IH. J = 15.3 1^), 
1.54 (s, 3H) ppm. 

2-(6-(4-CyanophenyI)-5-(2-furoyl)-4-methyI-2-oxo-3-[3-(trifluoromethyl)phenyl]-3,6-dihydro- 
pyrimidin-l(2fl)-yl]-Ar-[(4-cyanophenyl)suIfonyl]acetamide 



BHC04 1 037 



■73- 




A mixture of [6K4-cyanophenyl)-5-(2-fuK)yl)-4-iDethyl-2-ox(v3-[3<trifludromeA^^^ 
dihydropyriimdin-l(2fl)-yl]acedc acid (Example 29A) (75 mg. 0.14 mmol), 1,3-dicyclohexyl- 
carbodiimide (33 mg, 0.16 mmol). 4-cyanobenzene-l-sulfonaimde (30 mg, 0.16 mmol) and 4- 
5 dimethylaminopyridine (20 mg, 0.16 mmol) in dichloromethane (4 ml) is steed for 48 hours. The 
product is extracted with dichloromethane. washed with 2 N hydrochloric acid and brine, dried 
over anhydrous magnesium sulfate, filtered and concentrated. The residue is purified by pre- 
parative HELC (RP18 column; eluent: acetonitrile/water 10:90 -> 90:10). 

Yield: 35 mg (34% of th.) 
10 LC-MS (method 5): Rt = 2.68 min 
MS (ESIpos): m/z = 674 (M+H)* 



'B^m^ (300 MHz7DMSO"-d«): 5 = 8.15-7798 (iii,"5I^. 7.94 (m, IH), 7.85-7.46 (m, 8H), 7.35 (m. 

IH), 6.65 (m. IH), 5.58 (s, IH), 4.14 (d, IH), 3.72 (d. IH), 1.51 (s. 3H) ppm. 

Example 46 

15 2-[6-(4-Cyanophenyl)-5-(2-furoyl)-4-methyl-2-oxo-3-[3-(trifluoroniethyl)phenyl]-3,6-dihyd^^^ 
pyrimidin-l(2H)-yl]-A^((2,2,2-trifluoroethyl)sulfonyl]acetaInide 



BHC04 1 037 




A solution of [6-(4-cyanopheuyl)-5-(2-furoyl)-4-methyl-2-oxo-3-[3Ktrifluoromethyl)phenyl]-3,6- 
dihydropyrimidm-l(2Z0-yl]acetic acid (Example 29A) (75 mg, 0.15 mmol). 2,2,2-trifluoroethane- 
sulfonamide (23 mg, 0.16 mmol), 1,3-dicyclohexylcarbodiimide (33 mg, 0.16 mmol) and 4- 
5 dimethylaminopyridine (20 mg, 0.16 mmol) in dichloromethane (4 ml) is stirred at room 
temperature for 4 days. The product is extracted with dichloromethane (100 ml), washed with 2 N 
hydrochloric acid and brine, dried over magnesium sulfate, filtered and concentrated in vacuo. The 
residue is purified by preparative HPLC (RP18 column; eluent: acetonitrile/0.1% aq. formic acid 
30:70 90:10). The title compound is isolated as a colourless solid, 

10 Yield: 32 mg (3 1 % of th.) 

LC-MS (method 5): R, = 2.90 min 

MS (ESIpos): m/z = 655 (M+H)^ 

*H-NMR (300 MHz, DMSO-ds): 5 = 7.95 (m, IH). 7.90-7.51 (m, 9H), 7.41 (m, IH), 6.67 (m, IH), 
5.69 (s. IH), 4.70-4.47 (m, 2H). 4.29 (d, IH), 3.68 (d. IH), 1.58 (s, 3H) ppm. 

IS Ebuamole 47 



fert -Butyl 3-{[6-(4-cyanophenyl)-4-methyl-2.oxo-5H:pyridin-3-ylcarbonyl)-3-[3-(trifluorometiiyl)- 
phenyl]-3,6-dihydropyrinaidin-l(2/0-yl]methyl}benzoate 



BHC04 1 037 




The title compound is prepared from Example 21A according to the procedure described for 
Example 1, with the exception that the title compound is purified by preparative HPLC under 
neutral conditions (RP18 column; eluent: acetonitrile/water 10:90 -» 90:10). 

5 Yield: 49 mg (34% of th,) 

LC-MS (method 5): Rt = 3.00 min 

MS (ESIpos): m/z = 653 (M+H)* 

HPLC (method 1): Rt = 5.06 min, Xtaa = 198 nm 

'H-NMR (300 MHz, DMSO-dfi): 5 = 8.78 (d. IH), 8.74-8.67 (m. IH). 8.00-7.91 (m. 2H). 7.85-7.65 
10 (m, 7H), 7.62-7.51 (m, 3H). 7.49-7.38 (m, 2H). 5.58 (s, IH), 4.92 (d, IH). 4.34 (d, IH). 1.54 (s, 
9H). 1.43 (s. 3H)T)pnL ' 

Kyamnle 48 

Methyl 2-{[6-(4-cyanophenyl)-4-methyl-2-oxo-5-(pyridm-3-ylcarbonyl)-3-[3-(trifluoromethyl)- 
phenyl]-3,6-dihydropyrimidin-l(2fl)-yl]methyl}-l,3-oxazole-4-carboxylate 



BHC041037 




-76- 
CN 

rS 




^- • - 


O 


'^■s^^^'* 


■ 






T H3C 





To a stirred suspension of 4-{.6-methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-l-[3-(trifluoromethyl)- 
phenyI]-l,2,3,4-tetrahydropyriniidin-4-yl}benzonitrile (Example 21A) (100 mg, 0.22 mmol) and 
potassium carbonate (60 mg, 0.43 mmol) in dimethylformamide (3 ml) is added methyl 2-(chIoro- 
5 methyI)-l,3-oxazole-4-carboxylate (57 mg, 0.32 mmol); The reaction mixture is stirred for 72 
hours at room temperature. The cmde product is quenched with water (20 ml) and extracted with 
ethyl acetate (3 x 50 ml). The combined organic phases are washed with biine, dried over 
anhydrous magnesium sulfate, filtered and concentrated. The residue is purified by preparative 
HPLC (RP18 column; eluent: acetonitrile/water 30:70 -> 90:10). 

10 Yield: 30 nag (23% of th.) 

LC-MS (method 6): R, = 2.19 mm 

___MS ilSlEOS)j_m/z = 602 (M+H)* 

HPLC (method 2): R, = 4.37 min, A„bx = 200 mn 

•H-NMR (300 MHz. DMSO-dfi): 8 = 8.82 (d. IH), 8.75-8.69 (m, 2H), 8.09-8.02 (m. IH), 7.93 (s, 
15 IH), 7.86-7.77 (d. 3H). 7.76-7.67 (d. 2H), 7.60 (d. 2H). 7.52-7.45 (m. IH). 5.77 (s. IH), 4.91 (d, 
IH), 4.54 (d. IH). 3.27 (s. 3H), 1.43 (s. 3H) ppm. 

Example 49 



Methyl 2-{[6-(4-cyanophenyl)-5-(2-furoyl>4-methyl-2-oxo-3-[3-(liifluoromethyl)phenyl]-3.6- 
dihydropyrimidin-l(2H)-yl]methyl}-l,3-oxa2ole-4-carboxylate 



BHC04 1 037 




. The title, compound is prepared fiom Exanq)le .20A according to the procedure described for 
Example 48. with the exception that the reaction time is 48 hours. The tide compomid is obtained 
as a brownish solid. 

5 Yield: 43 mg (32% of th.) 

LC-MS (method 6): Rt = 2.34 min 

MS (ESIpos): m/z = 591 (M+H)* 

'H-NMR (300 MHz, DMSO-dg): 5 = 8.72 (s, IH), 7.95 (m, IH). 7.88 (s, IH). 7.84-7.77 (m, 3H). 
7.76-7.68 (m, 2H), 7.53 (d, 2H), 7.43 (d, IH). 6.69-6.65 (m, IH). 5.77 (s. II9, 4.89 (d, IH), 4.49 
10 (d. IH), 3.23 (s. 3H). 1.54 (s, 3H) ppm. 



-Example-50 - 



Metiiyl5-{[6<4K:yanophenyl)^meti»yl-2-oxo-5-(pyridin-3-ylcarbonyl)-3-[3-(trifluorometiiyl)- 
phenyl]-3,6-dihydropyrimidin-l(2fl)-yl]metiiyi}-2-fiiioate 



BHC 04 1 037 



-78- 

CN 




To a stiired suspension of (4-{6-methyl-2-oxo-5-(pyridin-3-yIcarbonyl)-l-[3-(trifluoroinethyl)- 
phenyl]-l,2,3,4-tetrahydropyrimidin-4-yl}benzomtrile (Example 21A) (100 mg, 0.22 mmol) and 
potassium carbonate (60 mg, 0.43 mmol) in dimethylfonnaniide (3 ml) is added methyl 5-(chloro- 
5 methyl)-2-furoate (57 mg, 0.32 mmol). The suspension is stiired at room tenq»erature for 72 hours. 
The mixture is diluted with methanol (5 ml) and purified duectly by preparative HPLC (RP18 
column; eluent: acetonitrile/water 10:90 -> 90:10). 

Yield: 20 mg (12% of th.) 

HPLC (method 1): R, = 4.56 min, = 194 nm 

10 MS (ESIpos): m/z = 601 (M+H)* 

'H-NMR (300 MHz, DMSO-d^): 8 = 8.78 (d, IH), 8.72 (m, IH), 7.99 (m. IH), 7.94 (s. IH), 7.85- 
— — - -7-76-(m^3H>-7-7-l-(d,-lH)^7^54-(d, 2H). 7.47 (m,-lH).-7.45 (d^U©»-6.S.l-(s^l^^,65-(s^lH),4.81 . 
(d. IH). 4.48 (d, IH). 3.78 (s, 3H), 1.41 (s. 3H) ppm. 

Example 51 



Methyl 5-{[6-(4-cyanophenyl)-5-(2-fiiroyl)-4-niethyl-2-oxo-3-(3-(trifluoromethyl)phenyl]-3,6- 
dihydropyrimidin-l(2fl)-yl]methyl}-2-ftiroate 



BHC 04 1 037 



-79- 





. The title compound is prepared ftom Example 20A according to the procedure described for 
Example 50. with the exception that the reaction time is 48 hours. 

Yield: 40 mg (27% of th.) 
5 LC-MS (method 6): Rt = 2.50 min 
MS (ESIpos): m/z = 590 (M+H)* 

■H-NMR (300 MHz, DMSO-d.): 5 = 8.03-7.64 (m, 7H). 7.47 (d, 2H), 7.30 (d, IH). 7.15 (d, IH). 
6.70-6.62 (m. IH). 6.49 (d, IH). 5.64 (s. IH). 4.80 (d, IH), 4.44 (d, IH). 3.79 (s. 3H). 1.52 (s. 3H) 
ppm. 

10 Example 52 



5.{[6<4-CyanophenylW2-furoyl)-4-me^^^^^ 
pyriimtoi-l(2fl)-yl]niethyl}-2-£uroic acid 



BHC04 im7 




To a stirred solution of methyl 5-{[6-(4-cyanophenyI)-5-(2-fiaroyl)-4-inethyl-:2-oxo-3-[3-{ttifluoro- 
methyl)phenyl]-3,6-dihydropyriniidin-l(2/0-yl]methyl}-2-furoate (Example 51) (30 mg. 0.51 
mmol) in tetrahydrofuran (1.5 ml) is added a solution of Uthium hydroxide (2.4 mg. 0.10 miLol) in 
5 water (1.5 ml). The reaction is stirred at room temperature overnight (16 h), ±en acidified with 1 
N hydrochloric acid. A precipitate is obtained. Methanol (7 ml) is added, and the crude product is 
purified by preparative HPLC (RP18 column; eluent: acetonitrile/0.1% aq. foimic acid 30:70 
90:10). 

Yield: 19 mg (63% of th.) 
10 LC-MS (method 5): R, = 2.27 min 
MS (ESIpos): m/z = 576 (M+H)"^ 



H-NMR (300 MHz. DMSO-dg): 5 = 13.0 (br. s. IH), 7.93 (d. IH), 7:87 (s. IH). 1.19-TJ6(j^^ 
7.76-7.65 (m. 2H), 7.48 (d, 2H). 7.30 (d. IH), 7.06 (d. IH), 6.70-6.62 (m, IH). 6.46 (d. IH). 5.63 
(s, IH), 4.86 (d, IH), 1.52 (s, 3H) ppm. 

2-{[6-(4-Cyanophenyl)-5-(2-furoyl)-4-methyl-2-oxo-3-[3-(trifluoiomethyl)phenyl]-3.6-dihy&^ 
pyrimidm-l(2fl)-yl]methyl}-l,3-oxazole-4-carbo;Qrlicacid 



BHC04 1 037 



-81- 
N 




CF3 



. The title compound is prepared from Exaiaple 49 according to the procedure described for 
Exanq)Ie 52. The tide confound is isolated as a brownish amorphous soUd. 

Yield: 24 mg (80% of th.) 
5 LG-MS (method 5): Rt = 2.34 min 
MS CESIpos): m/z = 577CM+H)* 

"H-NMR (300 MHz. DMSO-d«): 6 = 13.0 (br. s. IH), 8.59 (s, IH). 7.75 (d, IH), 7.90-7.66 (m. 6H). 
7.54 (d, 2H). 7.45 (d. IH), 6.69-6.63 (m. IH), 5.77 (s, IH), 4.91 (d, IH), 4.41 (d. IH). 1.54 (s, 3H) 
ppm. 

10 Kvample 54 



3-{[6-(4-Cyanophenyl)-4-methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-3-[3-(trifluoromediy^^^^^ 
3,6-dihydropyiimidin-l(2H)-yl]methyl}benzoic acid 



BHC 04 1 037 



-82 





r J 




o 





'N HX' 





The title compound is prepared from Example 47 according to the procedure described fcM- 
Example 44, with the exception that the reaction time is 30 minutes. 

Yield: 30 mg (78% of th.) 

5 HPLC (method 1):R, = 4.36 mm. X„b;,= 196 nm 

LC-MS (method 3): Rt = 2.46 min 

MS (ESIpos): m/z = 597 (M+H)* 

'H-NMR (300 MHz. DMSO-de): 5 = 13.0 (br. s, IH), 8.78 (d, IH), 8.70 (m, IH), 8.00-7.89 (m. 
2H), 7.88-7.77 (m, 5H). 7.76-7.64 (m. 2H), 7.61-7.52 (m, 3H). 7.49-7.39 (m, 2H), 5.55 (s, IH). 
10 4.98 (d, IH), 4.23 (d, IH), 1.42 (s, 3H) ppm. 



2-[6-(4-Cyanophenyl)-4-methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-3-[3-(trifluoiranediyl)phenyl]-3,6- 
dihydropyrimidin-l(2H)-yl]-^-[(2,2,2-ttifluoroethyl)sulfonyl]acetamide 



BHC04 1 037 




H O 
// 



CF3 

The title compound is prepared from Example 31A according to the piocedure described for 
Example 46, with the exception that the title compound is purified by preparative HPLC under 
neutral conditions (RP18 column; eluent: acetonitrile/water 30:70 -» 90:10). 

5 Yield: 37 mg (55% of th.) 

HPLC (method 1): Rt = 4.38 min, Kax = 234 nm 
LC-MS (method 5): Rt = 2.68 min 
MS (ESIpos): m/z = 666 (M+H)* 

'H-NMR (300 MHz, DMSO-de): 5 = 8.86 (d, IH), 8.73 (m, IH). 8.06 (m, IH). 7.92-7.61 (m, 8H). 
10 7.54-7.46 (m. IH), 5.70 (s. IH), 4.62 (m, 2H), 4.31 (d, IH), 3.80 (d. IH), 1.45 (s, 3H) ppm. 



•Rvamplc S6 

2-[6-(4-Cyanophenyl)-4-methyl-2-oxo-5-(pyridin-3-ylcarbonyl)-3-[3-(trifluoromethyl)phenyl]-3,6- 
dihydropyrimidin-l(2H)-yl]-Ar-[(4-cyanophenyl)sulfonyl]acetamide 



BHC041037 




The title compound is prepared from Example 31A according to the procedure described for 
Example 45, with the exception that the title compound is purified by preparative HPLC (RP18 
column; eluent: acetonitrile/water 30:70 —> 90:10). 

5 Yield: 18 mg (47% of th.) 

LC-MS (method 5): R, = 2.58 min 

MS (ESIpos): m/z = 685 Qd+Hf 

HPLC (method 1): R, = 4.39 min, = 234 nm 

^H-NMR (300 MHz. DMSO-dg): 8 = 8.81 (d. IH), 8.72 (m. IH). 8.11-7.97 (m. 5H). 7.87-7.75 (m, 
10 3H). 7.74-7.53 (m, 5H). 7.52-7.42 (m. IH), 5.59 (s, IH). 5.55 (d. 2H). 4.17 (d. IH), 3.80 (d. IH), 

T;4r(sr3H)"ppin: ~ — — — 

Example 57 



AUyl(4J?)-3-[(benzyloxy)methyl]-4-(4-cyanophenyI)-6-methyI-2-oxo-l-[3-(trifluoromethyl)- 
phenyl]-l,2,3,4-tetrahydropyriimdinB-5-carboxylate 



BHC 04 1 037 




50 mg (0.11 mmol) of Example 6A are dissolved in 2 ml dry tettahydrofuian, 9.5 mg (0.24 mmol) 
sodium hydride aie added, and the mixture is stiiied at room teiiq)erature for 15 min. 23.1 mg 
(0.15 mmol) chloromethyl benzyl ether are added, and the reaction mixture is stirred at room 
5 temperature overnight. The mixture is partitioned between ethyl acetate and aqueous ammonium 
chloride solution, the organic extract is washed with water, dried over magnesium sulfate and 
evaporated in vacuo. The crude product is enriched by column chromatography over silica gel 
(duent cyclohexane/ethyl acetate 3:1) and is used as such for further reactions. 

Yield: 37 mg (54% of th.) 

10 'H-NMR (400 MHz, DMSO-de): 5 = 1.98 (s, 3H), 4.40-4.50 (m, 2H). 4.60 (d. 2H). 4.68 (d. IH). 
5.12-5.23 (m, 3H), 5.68 (s. IH). 5.90 (ddt, IH), 7.10-7.90 (m, 13H) ppm. 



Example-SS - 



(4fi)-3-[(Benzyloxy)methyl]-4-(4-cyanophenyl)-6-methyl-2-oxo-l-[3-(trifluoromethyl)ph^ 
l,2,3,4-tetrahydropyrimidine-5-carboxylic acid 



BHC041Q37 



86- 



HO 




485 mg (0.86 mmol) of Example 57 and 112 mg (1.30 mmol) motpholine are dissolved under 
argon in 5 ml tetrahydrofuran at room temperature. 50 mg (0.04 mmol) tetrakis(triphenyl- 
phosphine)palladium(0) are added, and the mixture is reacted for 30 min at room temperature. The 
solvent is evaporated in vacuo, the remainder is dissolved in ethyl acetate and washed with 
aqueous ammonium chloride solution. The organic phase is dried over magnesium sulfate and 
evaporated to dryness. The crude product is purified by preparative RP-HPLC with a watei/aceto- 
nitrile gradient. 



Yield: 97 mg (21% of th.) 

10 'H-NMR (300 MHz. DMSO-de): 8 = 1.98 (s, 3H). 4.40 (d, IH). 4.46 (d. IH). 4.71 (d, IH), 5.12 (d. 
. IH). 5.17 (s, IH). 7.10-7.20 (m, 2H). 7.22-7.32 (m. 3H), 7.53-7.65 (m. 3H), 7.55-7.65 (m, 3H). 
7.68-7.75 (m. 2H). 7.78-7.89 (m. 3H). 12.62 (br. s. IH) ppm. 



In analogy to the procedure for Example 23A, the following compounds are prepared: 



Example 
No. 


Structure 


Startii^ 
materials 


Yield 
[%] 


RtCmin] 
(method) 


Mass 


59 


CN 

6^. ° ^ 


Example 5A; 
terL-butyl 4- 
bromomethyl- 
benzoate 


69 


5.90(1) 


632 
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Example 
No. 


Structure 


Starting 
materials 


Yield 
[%] 


RtEmin] 
(method) 


Mass 
[M+H]* 


60 


CN 

— - fS fa 


Bxample 5A; 
tert.-bulyl 3- 
chloromethyl- 
benzoate 


59 


5.73 (2) 


632 


61 


CN 

H,C^N^O 

6.. 


Example 5 A; 
ethyl 2-bromo- 
4-chloro- 
butyrate 


36 


5.19(2) 


554 



In analogy to the procedure for Example 26A. the foUowmg compounds are prepared: 



Example 
No. 


Structure 


starting 
material 


Yield 

m 


Rt[ml]i] 
(method) 


Mass 
[M+H]* 


62 


CN 

cot/" 

ex,. 


Example 60 


84 


5.02 (2) 


576 
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Example 
No. 


Structure 


Starting 
material 


Yield 

[%] 


RtCniin] 
(method) 


Mass 
tM+H]* 








CN 




84 




576 




63 


6^. " 


Example 59 


5.04 (2) 



Example 64 



l-[6-(4-Cyanophenyl)-5-(ethoxycarbonyl)-4-metJiyl-2-<>xo-3-[3-(trifl^ 
dihydropyriimdin-l(2/0-yl]cyclopropanecarboxyU^ 




100 mg (0.18 mmol) of Example 61 are suspended in 1 ml tetrahydrofuran, and 1 ml methanol and 
0.36 ml 2 N aqueous sodium hydroxide solution are added. The reaction mixture is stirred for 
30 min at room temperature, and is then partitioned between 2 N hydrochloric acid and ethyl 
acetate. The organic extract is dried over magnesium sulfate and evaporated to dryness in vacuo, 
10 The crude product consists of a mixture of partially hydrolyzed and transesterified material. The 
cmde product is redissolved in 2 ml ethanol, 102 mg (0.32 mmol) sodium ethanolate are added, 
and the mixture is stkred at room temperature overnight and then worked up as before. The crude 
product is purified by RP-HPLC with a water/acetonitrile gradient- 
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Yield: 10 mg (12% of th.) 

^H-NMR (300 MHz, DUSO^)- ^ 1-00-1-55 (m. 7H). 2.02 (s, 3H). 3.98-4.10 (m. 2H). 5.45 (s. 
T H), 7.56-7.87 (m. 8Hj, li- l (br. s. m) ppm. IT " 



F.xample 65 

3<l-CarboxycyclopropylW4-cyanophenyl)-6-n«thyI-2-ox^^^^^^ 
l,2,3,4-tetrahydropyrnmdine-5-carboxylic acid 

CN 




This compound is isolated in 22% yield as side product of the preparation of Example 64. 

^H-NMR (300 MHz, DMSO-d.): 5 = 1.00-1.20 (m. IH). 1.32-1.56 (m, 3H), 2.00 (s. 3H), 5.47 (s. 
IH), 7.55-7.90 (m. 8H), 12.30 (br. s, 2H) ppm. 



Example 66 

Allyl4<4-cyanophenyl)-6-methyl-2-oxo-3-(2-oxo-2-{[(2,2.2-trifluoroeth^ 
l-[3-(trifluoromBthyl)phenyl]-l,2.3.4-tetrahydropyrimidine-5-carboxylate 



BHC 04 1 n^7 




75 mg (0.15 mmol) of Example 26A. 26.9 mg (0.17 mmol) 2A2-trifluaroethansulfonamde. 
34.1 mg (0.17 mmol) 1,3-dicyclofaexylcarbodiimide and 20.2 mg (0.17 mmol) 4-iV;iV-dimethyi* 
aminopyridine are dissolved in 4 ml dichloromediane and reacted at room temperature for 60 
hours. The reaction mixture is washed with 2 N hydrochloric acid, dried over magnesium sulfate 
and evaporated to dryness in vacuo. The crude product is purified by preparative HPLC with a 
water/acetonitrile gradient. 



Yield: 90 mg (93% of th.) 

'H-NMR (300 MHz. DMSO^le): 5 = 2.0 (s. 3H), 3.80 (d. IH). 4.21 (d. IH). 4.46-4.67 (m, 4H). 
10 5.08-5.20 (m, 2BI^, 5.58 (s. IH). 5.75-6.90 (m. IH), 7.60-7.93 (m. 8H) ppm. 

Ja analogy to the procedure for Example 66, the following compounds are prepared: 



Example 
No. 


Structure 


Starting 
materials 


Yield 
[%] 


Rt [mm] 
(method) 


Mass 


67 


CN 

III ^-^^^ 

6^. 


Example 26A; 
4-trifluoro- 
methylbenzene- 
sulfonamide 


32 


530 (2) 


707 
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Example 
No. 



Structure 



Starting 
materials 



Yield 



Rt[min] 
(method) 



Mass 



72 



73 




CN 



Example 25 A; 
4-cyano- 
benzene- 
salfonamide 



70 



4.67 (1) 



622 




H _ 
O O 



a 




Example 27A; 
2,2,2-trifluoro- 
ethanesulfon- 
amide 



57 



4.72 (1) 



603 



74 



HX 




H 




CN 



6l 



Exmaple 27 A; 

4-cyano- 

benzene- 



82 



4.72 (1) 



622 



sulfonamide 



Example 75 



4-(4-Cyanophenyl)-6-methyl-2-oxo-3-<2K>xo-2-{[(2A2-trifluoroethyl)sulfonyl^ 
(trifluoromethyl)phenyl]-1.23,4-tetrahydropyrimidine-5-carboxyUcacid 
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93 




140 mg (0.22 imnol) of Example 66 and 28.4 mg (0.33 rmnol) mdrpholiie are dissolved under 
argon in 2 ml tetrahydrofaran at room temperature. 12.5 mg (0.01 mmol) tetrakis(triphenyl- 
phosphine)palladium(0) are added, and the mixture is reacted for 30 min at room temperature. The 
solvent is evaporated in vacuo, the remainder is dissolved in ethyl acetate and washed with 2 N 
hydrochloric acid. The organic phase is dried over magnesium sulfate and evaporated to dryness. 
The crude product is purified by preparative RP-HPLC with a water/acetonitrile gradient. 

Yield: 73 mg (55% of th.) 

'H-NMR (400 MHz, DMSO-d^): 8 = 2.04 (s, 3H), 3.75 (br. d, IH). 4.23 (d. IH), 4.52-4.70 (m. 2H). 
5.55 (s. IH). 7.60-7.68 (m, 3H), 7.70-7.75 (m, 2H), 7.81 (d. IH), 7.89 (d, 2H), 12.12 (hr. s. IH) 
ppm. 



— Examnle-76- 



2-Hydroxyethyl4-(4-<:yanophenyl)-6-methyl-2-oxo-3-(2-oxQ-2-{[(2.2.2-trifIuoroethyl)sulfonyl]- 
amino}ethyl)-l-[3-(trifluoromethyl)phenyll-lA3,4-tetrahydropyrimidine-5-carboxylate 
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50 mg (0.08 mmol) of Example 75, 11.4 mg (0.09 mmol) 2-bromoethanol and 16.0 mg 
(0.12 mmol) iV.Ar-diisopropylethylamine are dissolved in 2 ml dimethylfonnamide and stiiied at 
70°C overnight. Additional 11.4 mg (0.09 mmol) 2-hromoetfianol and 16.0 mg (0.12 mmol) N,N- 
5 dusopropylethylamine are added and stirring at 70»C is continued overnight The mixture is 
partitioned between ethyl acetate and 2N hydrochloric acid, the organic layer is dried over 
magnesium sulfete and evaporated to dryness in vacuo. The crude product is purified by column 
chromatography over silica gel (eluent: dichlorometiiane/methanol 100:3). 

Yield: 5.5 mg (9% of th.) 

10 'H-NMR (300 MHz. DMSO-de): 8 = 2.04 (s, 3H). 3.15-3.40 (m, 2H), 3.52 (t. 2H), 4.01 (dt, 2H), 
4.15^.35 (m. 3H). 5.57 (s. IH). 7.58-7.68 (m, 3H), 7.72 (t, 2H), 7.77-7.90 (m. 3H) ppm. 

Example-77 — 



4-{[5-[(AUyIoxy)carbonyl]-6-(4-cyanophenyl)-4-methyl-2-oxo-3-[3-(tiifluorometiiyl)phenyl]-3,6- 
dihydropyrimidin-l(2fl)-yl]sulfonyl}benzoicacid 
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100 mg (0.23 mmol) of Example 5A are dissolved in 4 ml dioxane and cooled to CC. 19.9 mg 
(0.50 mmol) sodium hydride are added, and the mixture is warmed to room temperature and 
reacted for SOmin. 60.0 mg (0.27 mmol) 4-(chlorosulfonyl)benzoic acid ate added as solution in 
dioxane. and stirring is continued for 1 hour. The mixture is partitioned between ethyl acetate and 
aqueous ammonium chloride solution, the organic phase is washed with water, dried over 
magnesium sulfate and evaporated to dryness in vacuo. The crude product is purified by 
preparative RP-HPLC with a water/acetonitrile gradient. 

Yield: 28 mg (19% of A.) 

'H-NMR (300 MHz, DMSO-d^): 5 = 2.02 (s. 3H), 4.70 (d. 2H). 5.25 (d, IH), 5.27 (d, IH), 5.95 
(ddt. IH), 6.59 (s, IH). 7.47-7.61 (m. 3H), 7.63-7.91 (m, 7H). 7.95 (d. 2H) ppm. 



Example 78 



Allyl3-(N-(tert.-butoxycarbonyl)glycyl]-4-(4-cyanophenyl>6-methyl-2-oxo-l-[3-(trifluoro 
phenyl]-1.2.3.4-tetrahydropyrimidine-5-carboxylate 
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Reagent A: 71.4 mg (0.41 mmol) iV-te/t.-butoxycarbonylglycine and 41.2 mg (0.41 mmol) N- 
methylmorpholine are dissolved in 1 ml dry 1,2-diniethoxyethane, 55.9 mg (0.41 mmol) isobutyl 
chloroformiate are added, the reaction mixture is stirred for 5 min, then filtered and the residue 
5 washed once with 1,2-dimethoxyethane. The combined filtrates are used as Reagent A in the 
following reaction. 

150 mg (0.34 mmol) of Example 5A are dissolved in 2 ml dry tetrahydrofuran and cooled to 0°C. 
14.2 mg (0.36 mmol) sodium hydride are added, the mixture is warmed to room temperature, and 
stirring is continued for 30 min. Reagent A (vide supra) is added, and reaction is continued at 

10 room temperature overnight. The reaction mixture is partitioned between ethyl acetate and water, 
the organic extract is dried over magnesium sulfate and evaporated to dryness in vacuo. The crude 
product is purified by sequential column chromatography over silica gel (eluent: cyclohexane/ethyl 

acetate 3:1) and preparati ve RP-HPL C with a water/acetonitrile gradient. 

Yield: 120 mg (19% of th.) 

15 'H-NMR (300 MHz, DMSO-ds): 5 = 1.40 (s. 9H). 2.11 (s. 3H), 4.20 (dd, IH). 4.32 (dd, IH), 4.70 
(d, 2H), 5.18-5.28 (m. 2H), 5.92 (ddt, IH), 6.69 (s, IH). 7.09 (t, IH), 7.48 (br. s. IH), 7.55 (d, .2H), 
7.65-7.80 (m. 2H). 7.83 (d, IH), 7.90 (d. 2H) ppm. 

Example 79 



5-Allyll-[2-(ben2yloxy)-2-oxoethyl]6-(4-cyanophenyl)-4-methyl-2-oxo-3-[3-(trifluoromethyl)- 
20 phenyI]-3,6-dihydropyrimidine-l,5(2fl)-dicarboxylate 
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Reagent B: 150 mg (0.90 mmol) benzyl 2-hydroxyacetate and 142 mg (1.81 mmol) pyridine are 
dissolved in 1 mi dicMoromethane at O'C. 191 mg (0.95 nunoi) 4-mtrophenyl chlcjrofonniate is 
added, the reaction solution is warmed to room temperature, and stirring is continued for 1 hour- 
5 The reaction mixture is partitioned between dicMoromethane and 2N hydrochloric acid, the 
organic layer is washed sequentially with water and saturated aq. sodium chloride solution, dried 
over magnesium sulfate and evaporated to dryness in vacuo. The residue is used as Reagent B m 
die following reaction. 

200 mg (0.45 mmol) of Example 5 A are dissolved in 2 ml dry tetrahydrofuran. 19 mg (0.48 mmol) 
10 sodium hydride are added at O'C, the reaction mixture is warmed to room temperature, and stirring 
is continued for 30 min. Reagent B {vide supra) is added as a solution in 1 ml tetrahydrofuran, and 
reaction is continued at room temperature overnight. The reaction mixture is partitioned between 
ethyl acetate and 2 N hydrochloric acid, the org anic layer is washed witii wate r, dried over 
^^esium sulfete, and evaporated to dryness in vacuo. The crude product is purified by 
15 sequential column chromatography over siUca gel (eluent: cyclohexane/ethyl acetate 3:1) and 
preparative RP-HPLC with a watei/acetonitrile gradient 

Yield: 139 mg (48% of th.) 

»H-NMR (400 MHz, DMSO-ds): 6 = 2.10 (s, 3H), 4.65-4.78 (m, 2H). 4.98 (s. 2H), 5.16-5.28 (m, 
4H), 5.93 (ddt, IH), 6.45 (s, IH), 7.31-7.42 (m. 6H). 7.56-7.65 (m. 3H), 7.70 (t. IH), 7.82 (d, IH). 
20 7.90 (d, 2H) ppm. 
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In analogy to the procedure for Example 79, the following compound is prepared: 






Example 


Structure 


starting 


Yield 


Rt [min] 


Mass 




- - 


No. 




material 


[%] 


(method) 


[M+H]* 






80 


ON 


Example 7A 


56 


5.22 (2) 


592 
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C. Operative examples retating to pharmaceutical compositions 

The compounds according to the invention can be converted into pharmaceutical preparations as 
JoHows: 7^ 2 

Tablet 

5 Composition: 

100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg of maize starch 
(native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, Ludwigshafen, Germany) and 2 
mg of magnesium stearate. 

Tablet weight 212 mg, diameter 8 mm, curvamre radius 12 mm. 
10 Preparation: 

The mixture of active component, lactose and starch is granulated with a 5% solution (m/m) of the 
PVP in water. After drying, the granules are mixed with magnesium stearate for 5 min. This 
nnixture is moulded using a customary tablet press (tablet format, see above). The moulding force 
applied is typically 15 kN- 

15 Orally administrabie suspension 

Composition: 

1000 mg of the conq}ound of Example 1, 1000 mg of ethanol (96%), 400 mg of Rhodigel (xanthan 
gum'frbnf FMCrPemSylv^arUSA)"a^^ ' — 

A single dose of 100 mg of the compound according to the invention is provided by 10 ml of oral 
20 suspension. 

Preparation: 

The Rhodigel is suspended in ethanol and the active component is added to the suspension. The 
water is added with stirring. Stirring is continued for about 6h until the swelling of the Rhodigel is 
complete. 
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We claim 

1. Compounds of the general fonnula (I) 



EPO- Munich 
37 




10 



15 



20 



wherein 

A represents an aryl or heteroaryl ring, 

R» R^' and R' independently from each other represent hydrogen, halogen, nitro, cyano, C,- 
Q-alkyU hydroxy or Q-Ce-alkoxy, wherein Q-Q-alkyl and C,-Q-alkoxy can be 
further substituted with one to three identical or afferent radicals selected from 
the group consisting of halogen, hydroxy and Q-CU-alkoxy, 

represents trifluoromethylcarbonyl. C^-Cs-alkylcarbonyl, C.-Ce-alkoxycarbonyl, 
Cj-Cfi-alkenoxycarbonyl. hydroxycarbonyl, a minocarbon yl. mono- or_di-Ci-C^ 



R* 



R= 



alkylaminocarbonyl, U-Qo-arylaminocarbonyi, arylcarbonyl, heteroarylcarbonyl. 
heterocyclylcarbonyU heteroaryl, heterocyclyl or cyano, wherein Ci-Q-alkyl- 
carbonyl. Q-Q-alkoxycarbonyl, mono- and di-Q-C4-alkylaminocarbonyl can be 
further substituted with one to three identical or different radicals selected from 
the group consisting of Cs-Q-cycIoalkyl, hydroxy, Ct-C4-alkoxy, CrC4-alkoxy. 
carbonyl. hydroxycarbonyl, aminocarbonyl, mono- and di-Q-C4-alkylamino- 
carbonyl, Q-C4-alkylcarbonylamino. iV-(Q-C4-alkylcarbonyl)-JV-(C,-C4-alkyl)- 
amino. cyano. amino, mono- and di-C.-C4-alkylamino, heteroaryl, heterocyclyl and 
tri-CCrCfi-allcyD-sUyl. and wherein heteroarylcarbonyl. heterocyclylcarbonyl, 
heteroaryl and heterocyclyl can be further substituted witii C,-C4-alkyl, 

represents C.-C4-alkyl, which can be substituted witii one to tiiree identical or 
different radicals selected from tiie group consisting of halogen, hydroxy. C-Cs- 
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alkDxy, CrQ-alkenoxy. Ci-Cg-alkylthio, amino, mono- and di-C-Cg-alkylammo, 
aiylamino, hydroxycarbonyl. Ci-Q-alkoxycarbonyl and the radical -0-C,-C4-al]£yl- 
O-CrGt-alkyl, 



represents amino, 
represents 

a group of the formula -T-U wherein 

T represents a Ci-Q-alkanediyl or Q-Q-alkenediyl group 
and 

U represents 

• Cfi-Cio-aryl or 5- or 6-membered heteroaryl each of which is substituted by 
one, two or three radicals independently selected from the group consisting 
of halogen, Q-Qs-alkyl, 5- or 6-membered heteroaryl and a group of the 
formula -V-W wherein V represents a bond or a Ci-Cfi-alkanediyI or Q- 
Cfi-alkenediyl group both of which can be further substituted by Cs-Cg- 
cycloalkyl, and W represents Ci-Q-alkoxycarbonyl or hydroxycarbonyl. 

a group of the formula -C(=0)-NR''-S02-R'' wherein R" represents 
hy^gan^r Ci-Q-alkyl, andR^ re presents Ci-Q-alkvl which canbejuh- 



stituted by trifluoromethyl, or R" represents Q-Cio-aiyl which can be sub- 
stituted by Ci-Ce-alkyl, halogen, cyano, nitro or trifluoromethyl, 

• a group of the formula -C(=0)-NR'=R'» wherem R" represents hydrogen or 
C,-Cfi-alkyl. and R" represents Q-Qo-aryl which can be substituted by Q- 
Q-alkoxycarbonyl or hydroxycarbonyl, 

• a group of the formula -C(=0)-NR"-0R' wheiem R« and R^ independently 
from each other represent hydrogen or Ci-Cs-alkyl, 



or 



• Cfi-Cio-aiylalkDxy which, in the aryl part, can be substituted by halogen, 
CrCg-allgrl, Ci-Q-alkoxycarbonyl or hydroxycarbonyl. 
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or 



represents 



C3-Q-cycloalkyl wWch can be substituted by tip to three radicals Independently 
selected from the group consistmg of Ci-Ce-alkyI, hydroxy, oxo, C-Q-alkoxy- 
carbonyl and hydroxycarbonyl, 

- Ca-Q-alkenyl which can be substituted by Ci-Q-alkoxycarbonyl or hydroxy- 
carbonyl, 

- Ci-Cfi-alkylcarbonyl which is substituted by Ci-Cs-alkoxycarbonylamino, 

- Ci-Cff-alkoxycarbonyl which is substituted by phenyl-Ci-Ce-alkoxycarbonyl which 
for its part, in the phenyl moiety, can be further substituted by halogen, Q-Ce- 
alkyl, Ci-C6-alkoxycarbonyl or hydroxycarbonyl, 

or 

- a group of the fonnula -SOj-R^ wherem R^ represents Ci-Q-alkyl which can be 
substituted by trifluoromethyl, or R"^ represents C<rCio-aryl which can be sub- 
stituted by CrCe-alkyl. halogen, cyano, nitio, trifluoromethyl, Ci-Cff-alkoxy- 
carbonyl or hydroxycarbonyl, 

R' represents halogen, nitro, cyano, Ci-Cfi-alkyI, hydroxy or Ci-Ctralkoxy, wherein 
Ci-Q-alkyl and Ci-Q-alkoxy can be further substituted with one to three identical 
ost-differentjcadicals selected fromJhe_group i:jmteto-gJ>tMiog^_hydsoxy_and 



Ci-Ct-alkoxy, 



and 



Y', Y^, Y^ Y* and Y^ independently from each other represent CH or N, wherein the ring 
contains either 0, 1 or 2 nitrogen atoms, 

and their salts, hydrates and/or solvates and their tautomeric forms. 

Conq)ounds of general formula (I) according to Claim 1, wherein 



A represMits an aryl or heteroaiyl ring. 
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R\ and independently from each other represent hydrogen, halogen, nitro, cyano, 

Cfi-alkyI, hydroxy or CrCs-alkoxy, wherein CrCe-alkyl and Cj-Cfi-alkoxy can be 

farther substituted with one to three identical or different radicals selected from 

the group consisting of halogen, hydroxy and CrC4-alkoxy, — . . . 

R'* represents Ci-Ce-alkylcarbonyl, Ci-Q-alkoxycarbonyl, Ca-Cg-alkenoxycarbonyl, 
hydroxycarbonyl, aminocarbonyl, mono- or di-CrC4-alkylaminocarbonyl, Cg-Cio- 
axylaminocarbonyl, heteroarylcarbonyl. heterocyclylcarbonyl, heteroaryl, hetero- 
cyclyl or cyano, wherein C-CValkylcarbonyl, Ci-Q-alkoxycarbonyl, mono- and 
di-Ci-C4-alkylaminocarbonyl can be further substituted with one to three identical 
or different radicals selected from the group consisting of Q-Cg-cycloalkyl, 
hydroxy, CrC4-alkoxy, Ci-<:4-alkoxycarbonyl, hydroxycarbonyl. aminocarbonyl, 
mono- and di-Q-C4-aliylaminocarbonyl, CrC4-alkylcarbonylamino, amino, mono- 
and di-Ci-C4-alkylamino, heteroacyl, heterocyclyl and tri-(Ci-C6-alkyl)-.silyl, 

R^ represents Cji-C4-alkyl, which can be substituted with one to three identical or 
different radicals selected from the group consisting of halogen, hydroxy, Ci-Q- 
alkoxy, Ca-Cs-alkenoxy, Ci-Ce-alkyltfiio, amino, mono- and di-Ci-Q-alkylamino, 
arylammo, hydroxycarbonyl, CrCg-alkoxycarbonyl and the radical -0-Ci-C4-alkyl- 
0-CrC4-alk5rl, 

R^ represents 

- a group of thie formula -T-U wherein 

-T represents-arGi-G4-alkanediyl or-C2-C4-alkenediyl group 

and 

U represents 

• C6-Cio-aryl or 5- or 6-membered heteroaryl each of which is substituted by 
one, two or three radicals independently selected from the group consisting 
of halogen, Ci-C6-aIkyl, 5- or 6-membered heteroaryl and a group of the 
formula -V-W wherein V represents a bond, a C2-C6-alkenediyl group or a 
Ci-Cs-alkanediyl group the latter of which can be further substituted by C3- 
Cg-cycloalkyl, and W represents Ci-Cg-alkoxycarbonyl or hydroxy- 
carbonyl, 
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• a group of the formula -C(=0)-NH-S02-R^ wherein represents Ci^Cfi- 
alkyl which can be substituted by trifluoromethyl, or represents Ce-Ci©- 
aryl which can be substituted by Ci-Q-alkyl, halogen, cyano, nitro or 



trifluoromethyl. 



or 



• a group of the formula -C(=0)-NHR'" wherein R** represents Ca-Cio-aiyl 
which can be substituted by Q-CValkoxycarbonyl or hydroxycarbonyl. 



or 



R^ represents 



Ca-Cg-cycloalkyl which can be substituted by up to three radicals independently 
selected from the group consisting of Ci-Q-alkyl, hydroxy, oxo, Q-Q-alkoxy- 
carbonyl and hydroxycarbonyl. 



or 



- Cz-Cfi-alkenyl which can be substituted by Q-Cs-alkoxycarbonyl or hydroxy- 
carbonyl, 

R^ represents halogen, nitro, cyano, Ci-Q-aliyl, hydroxy or Q-Q-alkoxy, wherein 
Q-Ce-alkyl and Q-Ca-alkoxy can be further substituted with one to three identical 
or different radicals selected from the group consistmg of halogen, hydroxy and 
- CrG4-alkoxy^ — __ 



and 

Y\ Y\ Y^ and independently from each other represent CH or N, wherein the ring 
contains either 0, 1 or 2 nitrogen atoms. 

Conq)ounds of general formula (I) accordmg to Qaim 1 , wherein 

A represents a phenyl, naphthyl or pyridyl ring, 

r\ R^ and R^ independently from each other represent hydrogen, fluoro, chloro, bromo, 
nitro, cyano, methyl, ethyl, trifluoromethyl or trifluoromethoxy. 
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represents Ci-Ce-alkylcarbonyl, Ci-Ce-alkoxycarbonyl, allyloxycarbonyl, hydroxy- 
carbonyl, amiuocarbonyl, mono-C,-C4-alkylaminocarbonyl, furylcarbonyl, pyridyl- 
carbonyl or cyano, wherein Ci-Ce-alkylcarbonyl, C fCe-alkoxycarbonyl and mono- 
Ci-C4-alkylaminocarbonyl can be substituted with one to three identical or 
different radicals selected from the group consisting of Q-Q-cycloallcyl, hydroxy, 
Ci-C4-alkoxy, Ci-C4-alkoxycarbonyU hydroxycarbonyl, amino, mono- and di-Q- 
C4-alkylamino, 

represents methyl or ethyl, 
represents 
- • a group of the formula -T-U wherein 

T represents a Ci-Ci-alkanediyI group 
and 

U represents 

• phenyl, furyl, thienyl, oxazolyl, thiazolyl or pyridyl each of which is sub- 
stituted by one or two radicals mdependently selected from the group con- 
sisting of fluoro, chloro, bromo, Ci-C4-alkyl, thienyl, pyridyl and a group 
of the formula -V-W wherem V represents a bond or a Ci-C4-aIkanediyl or 
C2-C4-allcenediyl group, and W represents Ci-C4-alkoxycarbonyl or 
hydroxycarbonyl, 

• a group of the formula -C(=0)-NH-SOa-R'' wherein represents C1-C4- 
alkyl which can be substituted by trifluoromethyl, or R** represents phenyl 
which can be substituted by C,-C4-alkyl, fluoro, chloro, bromo, cyano, 
nitro or trifluoromethyl, 

or 

• a group of the formula -C(==0)-NHR^ wherein represents phenyl which 
can be substituted by Ci-C4-alkoxycarbonyl or hydroxycarbonyl. 



represents 
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- C3-<:6-cycloalkyl which can be substituted by up to two radicals independently 
selected from the group consisting of CrC4-alkyl, hydroxy, oxo, CrC4-alkoxy- 

carbonyl and hydroxycarbonyl, 

or 

- Ci-Q-alkenyl which is substituted by Ci-C4-alkoxycarbonyl or hydroxycarbonyl, 

represents halogen, nitro, cyano, trifluoromethyl, trifluoromethoxy, methyl or 
ethyl, 

and 

Y^, Y^, Y"* and Y^ each represent CH. 
Compounds of general formula (I) according to Qaim 1, wherein 
A represents a phenyl or a pyridyl ring, 

and R^ each represent hydrogen, 
R^ represents fluoro,chloro,bromo, nitro or cyano, 

R* represents cyano, hydroxycarbonyl, furylcarbonyl, pyridylcarbonyl. Ci-C4-alkyl- 
carbonyl or Ci-C4-alkoxycarbonyl, wherem CrC4-alkylcarbonyl and C,-C4-alkoxy- 
carbonyl can be substituted with a radical selected from the group consisting of 
hydroxy, Ci-C4-alkoxy, Ci-C4-alkoxycarbonyl, hydroxycarbonyl, mono- and di-C,- 
"Ci^alj^amino, 

R^ represents methyl, 

R* represents 

- a group ofthe formula -T-U wherein 

T represents a -CH2- group 

and 

U represents 

# phenyl, fury! or oxazolyl each of which is substituted by one or two 
radicals independently selected from the group consisting of fluoro. 
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chloro, bromo, CrC4-alkyl and a group of the fonnula -V-W wherein V 
represents a bond, a -CH2- group or a -CH=CH- group, and W represents 
CrC4-aIkoxycarbon yl or hydroxycarbonyl, 

• -a-group-of the-formula -C(=0)-NH-S02-R'' wherein R^represents-Gi-C4^ -- 
alkyl which can be substituted by trifluoromethyl, or represents phenyl 
which can be substituted by Ci-C4-arkyl, fluoro, chloro, bromo, cyano, 
nitro or trifluoromethyl, 

or 



• a group of the formula -C(=0)-NHR^ wherein R^ represents phenyl which 
can be substituted by Ci-C4-alkoxycarbonyl oir hydroxycarbonyl. 



or 



R^ represents 



- Ca-Ce-cycloalkyl which can be substituted by up to two radicals independently 
selected from the group consistmg of CrC4-alkyl, hydroxy, 0x0, Ci-C4-alkoxy- 
J5 carbonyl and hydroxycarbonyl. 



or 



- a CH=CH- group which is substituted by Ci-<:4-alkoxycarbonyl or hydroxy- 
carbonyl. 



R^ represents trifluoromethyl or nitro, 
20 and 

Y\ Y\ Y^ and each represent CH. 

5. Confounds of general formula (I) according to any of the preceding claims, wherein A is 
phenyl orpyridyL 

6. Compounds of general fonnula (I) accordmg to any of the preceding claims, wherein R^ is 
25 hydrogen. 

7. Compounds of general fonnula (I) according to any of the preceding claims, wherein R^ is 
cyano. 
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8. Compounds of general fonnula (D according to any of the preceding claims, wherein is 
hydrogen. 

-9: eompotmds-of-^enerahftjrmula-ei^-aeeordHig-to-a^any-of^the^feee&g-ela^^ 

is C,-C4=alkoxycarbonyLoptionally substituted by hydroxy, or wheteinJR'* is .Cir.C4-alkyl- 
carbonyl, hydroxycarbonyl or cyano. 

10. Compounds of general formula (D according to any of the preceding claims, wherein is 
methyl. 

1 1. Compounds of general formula (D according to any of the precedmg claims, wherein R' is 
trifluorometfayl or nitro. 

12. Compounds of general formula (lA) 

)N 

Z 




(lA), 



„wherein_ 



Z represents CH or N, and 

R', R^ R* and R* have the meanmg mdicated in any of the preceding claims. 

13. Process for synthesizing the compounds of general formula (I) according to Claim 1, by 
condensing compounds of general fonnula (11) 



OHO 
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wherein A, R' and have the meaning indicated in Claim 1, 
with compounds of general formula (m) 



wherein R* and R^ have the meaning indicated in Claim 1, 
and compounds of general formula (IV) 



NH2 



HN^O 

(IV). 



wherein R', R', and Y' to have the meaning indicated in Claim 1, 
to give conqiounds of the general formula (DB) 




(IB), 



wherein A, R' to R'. R', and Y* to Y^ have the meaning indicated in Claun 1, 

followed by reaction of the con^unds of geatieral formula (IB) with conq)ounds of the 
general formula (V) 

R'^-X (V), 
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wherein 

R* has the meaning indicated in Claim 1, and 



X represents a leaving group, ^ _ 

in the presence of a base, 

5 14. The composition containing at least one con^Kiund of general formula (D according to 
Claim 1 and a pharmacoiogicaUy acceptable diluent. 

15. A conq)Osition according to Claim 14 for the treatment of acute and chronic inflammatory, 
ischaemic and/or remodelling processes. 

16. The process for the preparation of con^ositions according to Claim 14 and 15 characterized 
10 in that the compounds of general formula (I) according to Claim 1 together with customary 

auxiliaries are brou^t into a suitable application form. 

17. Use of the compounds of general formula (D according to Claim 1 for the preparation of 
medicaments. 

18. Use according to Claim 17 for the preparation of medicaments for the treatment of acute 
15 and chronic inflammatory, ischaemic and/or remodelling processes. 

19. Use according to Claun 18, wherein the process is chronic obstructive puhnonary disease, 
acute coronary syndrome, acute myocardial infarction or development of heart failure. 



20 



^0__ Process for controlling-chronic-obstructiw-pulmonary-disease,-acute coronary-^yndromer- 
acute myocardial infarction or development of heart failure in humans and animals by 
administration of a neutrophil elastase mhibitory amount of at least one compound of 
general formula (I) accowfing to Claim 1. 
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Abstract 



The invention relates to novel heterocycUc derivatives, processes for their preparation, and thdr 
use in medicaments, especially for the treatment of chronic obstructive pulmonary diseases, acute 
coronary syndrome, acute myocardial mfarction and heart feilure development 



